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(2) 

1 

il® ^Fi±t- 2> m 1 ©W^ jgm-^IBjh#S <!: •& C 10 

m&mmic^ *)m2 <o^mm^i!)m!& # n s c i % 

[ mmm 3 ] ig 1 *><*: o'l^ 2 ©^?5^sti^s8ora^^ 

JiFMKIllSS(c*jt->-C, 

«:tirK» 1 *sj;:zfm2ammiD-:^^fjimri>m 1 ©*« 

con 1 ©»<l^^K:g^^3ti*»OBulEi*Si^®^© 
3ljii?rffl±t-2.» 1 ©W®jg©^KB±^S t C 
<!:«!|$»6-r'Sier^ilSia%. 

BfliavYi'ci-7ix>;a;>f 1^ 1 *JJ:0'II2 ©^g 40 

tulBv Y pv;x>x 5=-?r$iJffll-rs/c«6©SiJSIKt^ 
*futB^ 1 *iJ:0'IS2 ©^ffi©-:/3{cEnflOf S» 1 ©*IJ 

(it*« 51 m^mmmmmn^'^t, so 
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com 1 ©^?l?^I^^Sg©5t4SiSiP^r^ J: ^tcffigS 

mmmmcm-^i^^-cmnzm 1 *j<tc;'ii2©^7!j^««ifs 

35»OBiiK«^j«^ll^©jiM^fflj±;TSm 1 ©(iS^jSM# 

c ©^ 1 0'f^mm.m^o^timT^ j: ^ tciess 
<i:©rffl*wsi«WKSiKte iofiaisrr -5 V ^ f n vi'^ 

mi©MgSI«#iK!<!:. 

c(DW 1 ©Sii2aifi-^^{cs^$nA^-:>iuia«jaj^^®#© 

ffl3fi?:ffl±TS^ 1 ©i^JilStft^PflJh^lSi^ti^. 
iria^iftK J: 0 02 ©:a-?^^^8g*s«eS3 c <b ^ 

m^mi] st^{cisir^u-riBai3nft:22|E©«K*» 

6^c^» 1 ©^5-fliS?^»Ki. 

com 1 ©»^tr3©s«gg%«fi!Er 5ltriatlK©M:*r<!:& 
^ Bt^ L -cmm 3 n*:>-os:(,i{c«sis©s«r s 2 :*:©ii 
2©^}?ii^l3^i«i. 

S-5i,i-c W *3 ^ c t tc J; 0 msEm 1 ©^JT^I^SS 
'^>7.^y9-ii, 

» 1 mmm^ut . c©^ 1 ©sijspfi ^ikk^s n 
*i^frgei«m«^©iijfi«:ia±-r*ii 1 ©iB^ie«-% 

[ nmSi 8 ] 1^ 1 *i J: CK^ 2 ©^>^5SiK^?S©ra*K 

*«?iB V p > >^ ^(cEnw-r s» 1 <Dfmm 

com 1 ommm^micmms tin^-ymismmms^o 
mM^m±ti>m 1 ©iSi/i??i^m-^ra±^Kt*fliits c 

[ai*^9} smmi. 2. 5~8t,»-r*i*MJSiBi!c 



(3) 

3 

leg 5 n*i-^HfriB^ i *$ J: c^ii 2 <D^?ii^iKiSK©M:& 
iif^jsa«)K:«Mr =1 > * ^ h i . 

1512=1 > ii' h«. l5ielll©SS<!:^ttc+-t./'C->^f1« 10 

m^mm^ ?>m 2 ©ise-c* 0 . 

iiiBIg 1 *s<fcofSPr2 ©^WS^tfcSSStcSFturffijBastc 
EgSn*i-:3HfriBm 1 teJ:0'^2 ©^^'^fiSl^liKOM:)? 
i ^fti U fc i # {CButBI^ 1 te J: O'H 2 ©^fij^fmSS* 20 
?a^iStWK:^-r -5 n > 3» h i . 
C©3> 5? 5' h -SS^I^gi . 

tuie^ 1 *5j:a''^2 ©^?ijstfcjssss(*. *3 jco'cne. 

c©lli ©^<h*fr^-r^> J: ^ (CH?iB3tJ$#|g4cB;f) 
f im2©SSi*<i^. 

r. 

mii^-f i> avi/>;^ ^ s. 5=-©mia3^f$#|g«, Huiam 
2©SSimiiB3>5' J* h ^©raclS^JjJJ^igdt^Wb 
-Ct. » ^. C <t ?r#mi -r SiB^jffilHlKg, 

tS©ili^?ffileIffi«c*ji.»-c. 

-«*5mfsB0 1 *jJ:u^ll2 ©^5-?i?SSt^©-::^{c@^ 
Sn*i«(Cffiiffi!{)iiiiBIS l*$J:0'IP^2©^flJ^fl^Sg 40 
©fl6:& <!: SiSie a i & 5 J: ^ KjgfiS 3 n*>-pfl6isgjWir IB 
^ 1 *$ J: C/^ 2 ©^>flJSI^|gSS©ft!s:^ i 0 fc i # (c 
Wia^ 1 fcJ:0'l&2©^«f^8S*?l5SjS?WCCffig|-r 

WIB^ 1 *sJ:Df»2©»?J?Sfl^?Sra©Bira«:*,-ltS«9 

iB3>*i7 ^©itT{cl^g^#^fcml©^@<!:*^i^. 
B«iB3>5'i^h«. H^^t^lll©^lffii^^^c++/^•S'^^^» 
j**«es-r sii 2 ©me-c* «5 . 
mtw, 1 ©^^^a)(t-^i^«, bjibh i jrcxi^ 2 ©sis© 
-]ff©mffi{c^aw«cSi^$4isci4!RfSii-r-5iaija so 
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4 

[ wtim. 1 3 ] 1-121, >-rnA> 1 mis©i^ 

tiWmt^oM.'B^ih 1 /4©m«g-c8(riei? 1 *sj:cx 

!^ Y > f - d»' > >^ * Wr S IS f - > ;^ ^ <!: . 
wiB^ > b'- if> Xi|iK©fl6«|{C-^*tKi^$ <«: 

^t{cflk^*s§a)Sjc$n*>omrsii?^i8?e^©2es©i!^i 1 / 
4 ©sMg-cgtriaas > t- - y > :^m^<Dm^ 

imn^m 1 4 ] 1-12 (,»-rn*» 1 ^bb«©s 

^i^@88Cc fet i r . miEm 1 ©SSig{t-^ffl±#l3« . 

iS©?ffi<t^©jfi:g©«5j 1 /4 ©m^g-CpflBI^ 1 fcj: 

!f#14-Y> b--i''>;^^rWr S^-r >b--y>;:^iS8S<!: . 
mlBiif > -S*'^ x||gS©flfeJgiSil&i ©ftlfcfl^fiJES 

fjiBH 1 ©sijiam-^^ij, saiBig-f > b-- ^>xmm<D 

[gS*:515] 3S*:S1~1 2t>-rn*'151iB«S©W 

[it*:^16] if:^c^l-l 2t.>-rn*»13SS*8©ig 
B«iBI^ 1 ©WSSM^KEi^SW. HulB»l*JJ:CV»2 

(o^^mmmoM^ -Y > b - a*'> X i 13 1^+^;^^ 

{ ntm 1 7 ] ^^39 1 6 f B«£©A^2$|§IKg(c 4<JC > 

r. 

Wicsin^-^t*. BsiBm 1 ©$^J^aI^i°•^K:ii:5iJ^c^f A3 

[§!l^ 1 8 ] iR^:il 1 6IB«g©!S^iSlilSg(c4b-C> 
r. 

mfiBfitrt^iF-t*. -^*iHuia^ 1 (omwmnmc^^ 

S?lelgg. 

[iS«^19] i«*JB3. 4. 9~1 8l^ftl*il^ 
iB«8©?S^jfi|5|gg{c*ji,»r . 

fliBv -Ti'avi/^xW'f 5=-©Huiai^ 1 iJ J: O'H 2 ©m 

a© ^ ^ B>ria»E i ©*iriaifs^*^«mfl<){c«i^3 nr t, > 
^c(,>fft:^©mg{c^mfi«jjcg^^3 n*>OB«i3— :^©mg 
-^©BtilB$ir^ft-^©EnTO>&ffiJ(cm)iBf6:?7©mffi{cflt^ 



5 

ia«j<D!lfjaigielS8(c*ji>r . 

t?Biii5^ 1 fc J: CfM 2 O^^SS««l85<zmtt > If- 
> X J: 0 i^jiRFtt -r > t:- y > >^ * SiU > br 

4 ©smg-cm ifflg > f - > xiess® -r > f - 
I mm 2 2 1 li^^ 1 9 $ fc» 2 0 tBis©^@igii 

-etiilB,^ I fc J: 2 ®^?ii^!K^S8©!|$14 f - y 
> X J; 0 t, A* 4:*^ -f > f- > ^ ^ > f 

BuiHm2©SiKaift-^^». B?iBlS-/>f-y>X^© 
f&«{c««l§ S c i *#®k<i: l-^iSJli&laiiK. 
[ 2 3 ] mm. 1 g A:» 2 0 iBie©ig;@2$@ 

ttriBII 2 ©B^iRffi^Saih^Sf*. -<> ^ d» > 

( 2 4 ] 1 9 * fc« 2 0 tB*8©ilfJajS@ 

MiBI^ 2 ©flJli?^<i-^Plih^l5« . HUiam 1 ti ct O'lg 2 
©^fljSSGS88©#tt > f - 15^> X J; t) +^ 
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[ li^il 2 5 ] St 2 4 IBiS© A J^i^lsl^ :te<> ' 

ifiBlgta^^w. StriBIS2©^iaHi#i«(ca^jccjfA3 

X. 

mam.mm'i-it. —mibimi^2<Dmmmnmtrcmm$ 

m^m27] 1**313. 4. 9^iz(.^-rfitr>im 

fBI8©i^)ljSiils§(;c*}L»r , 

BMlBv-Y i'a-v'v'>x-f ^ 3'©Bgiaill*j<fco'll2©^ 

ffi©^ ^WTffiii I (Dmmm^ifiw^micmmstixi.^ 

I Wfe:^©MffitcfiaW{c 3 n*»-OB5ia— :^©iiS 
'>-©friBMa©-^©En/)nggm«:iriaffe:^©mffi{c«km 

20 isaymm^^ hWimt ^m2 ay^vmm^mi. . 

B«iaii2 ©sijtsig-^^jcgi^s n*^otuiaii5ja«c<i-^© 

Butail 1 *i<fcf>'^2©ig^jffi(t^Plih*|g{*. 
iria-7-/ f a-7ty>x w 5- 9^©ll 1 *j J:Df»2©«SK 

* n-en©-4i8A*«^ s tiifi-omsasmmm^<Dm&<o 

miy4 (Dmm.&vmism 1 *>a:i>-02©^^?j^s5!^s8 

**-r -Sm 1 fc«fctKS2 ©W-r > hf- XflBSi . 

Biriem 1 *$J:j>'ii2©S't' x::*'- y>x^^^n^n© 

30 ffe«©ta{c5^fiX$ti/c=1^i'>'<i^4f<t{cJ;f)^fiSSti. 

wies^ 1 ©«-r > f - ^>::^m^<Dmmt. 1 © 

B5ia»2©iS-Y>f-5*'>;^IK^©te^«, K^igWi^i 

[i»*^2 8J IS*J13. 4. 9-1 2t»rtl*>lJB 

IBiE©]^JP^iSIelS8fC*iLi-C . 

MiBv-/ i'p-y'-»X'f ■?©HtfiaiSi*jJ;yf02©s 
S©^ ^MtBH 1 ©$«8Pm-^*sfllSifl«jK:^i^snrt,> 

40 jM©®tt*Wf -S^mHE^EP/jnf ■5)m2©$lJlllt-^ 

MIB^ 2 ©*iIffllW^i^{cSJi^S *a*>-:>iiria^S«M-^© 

jiM=srpa±-r s 1^ 2 ©SiJii«ft^Fa±^e t^mTi. 

mUm 1 *iJ:CK^2©iSjSj&«-^Pflil:#IS«> 

iriav Y f a-7*x>;^ -f 5- ?^©0 1 ioJ:Vim2(Dfm,ic 

-en-en©^*^^^ 3 n/{>^-OBuia«^iSft-^©»s© 

1 /4 ©amS-CBfllBH 1 *J J: O'H 2 ©^^ft^f^lS 

^m-r^m 1 *5j:i>'i^2©iaw > f - i?'>xiggsi. 

50 BuiBSl*5J;0*ll2©S'f>f-ir>;^ifigK-e-n-eti© 
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[0 00 n 

[0002] 

(^cmmij^^h. 03 o«. fie^os^tBgcD-^^in-r 
v^p'^^^ar^^o ccoar^i. £^S8 1 0 i ^ejfi-r 

^8S1 0 HCti5HSgaj|!c^n/c2*C0X^?y 1 0 20 

2 a. 1 0 2 b*J^l*cc*tJA/4^tnrg^3nr:te 
3a. 103b 755;^ ^r^l02a. 1 0 2 b <7)5fe^igt 
raL/TES^nc^Tl^^^ X^:/10 2a. 1 0 3 aTal 
fC»X-< ^;^>^^^*l0 4a*SiBa$tir*50. I^D 
<X^>^10 2b. \0 3hfj^^\X:^'i^j^:y^m^l 

[0 003] 0 4a. 104b«, 

©fiSfi^iSi 0 6€:/M.r. ^fjtaisigi 0 s^c^gj^sn 

ccDSOa^gi 0 5«. x-^^^>y^^io 30 
4a, 1 0 4b*|ilff$K:^ Slliaiur. 

02a. 1 0 3 a*5<fcO*;^a7y 1 0 2 b. 103b©g 

[0 004] ;^-<-^5^>d^5gT-l 04a. 104b*J:?f 
:7-C*>^<b*. ^SSl 0 1 0 2 a. 10 

2b<D^^^^m^tlZ>o 1j. X-/ ':; :^>^«^10 4 
a. 1 0 4 b3«f^:t>ii&4i. cn6X-Y v ^>y^^ 

104a. 104b^/^Lr. SCCX ^ 1 0 3 a . 1 

>y^^l04a. lOAhi:*>ytymmthC6 
tciro, ^iimio licSI<^$n^;^5?:/cDf^g^^ 

[0 00 5] ^m^l 0 lffliW^e;Ef/cXd?::/(Z)1f-fry^ 

{4tB:&5^{b^5o U/c;&^-:>r. X-Y ^> 1 0 4 

a. 1 04b*=f>/:t:7$lM-r^C<!:tCcfcD. i^88 

10 1^ eaaf 5 ws^^fi-^R f <omm^^ 0 s 

Ci^^r^-So 50 
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[0 00 6] C<D®(7)^taSCCOli-C, sia. x-r-:.^ 
l^^S^104a. 1 0 4 b i brv-/i>ov>^>x 

>X^*;;^t3:. BSMklglftiMr^n/cX^ •;;^>>/^^ 
■c*^). PIN5«^-/:f-KX^^r^/j:i'CDfte0^^tCtfc 

[0 00 7] 03 Hi. ^H'^avi/^x-Y y^^CD— « 
>X>f -^5=- 1 1 0 b«. m3 0(^^Ofc:<H y^ly^m 

I 0 4 b iimm-ti} h(Dtri>. 

[0008] CC[)v>f :57pt75^>x^ 1 I 0 

bcD^^^ISH^r-So x^:/l 0 2 b. l0 3b«MAi 

/j:Ktra^psTrsffi 1 1 gjiccje^^n-cc^^o c<dx 

^:/10 2b. I 0 3 b(DK8ffl<D±gp^CC«. 

1 1 lA^X^^l 02 b. I 03 b tmm^&ttj: 
^J:^. 3tJ*^^l 1 3CCcfcO>tf$^3tJ#5tirc^^. 

3t^^l81 1 3«7f<X H 1 4i. 2*<DT-A 1 I 5 

ti^cji^mf&^tini.^^^ 3j<x h 1 1 4t3:x^>^i 0 2 
b. 1 0 3 bihgfiHi^r. a«i 1 Qitcfl^^snrc* 

**X h 1 1 4<DiBlffi±S|5^6fri2*cr>r-A 1 1 5 
f)^<Da-Ci6^. &T-A1 1 5CD5HgJCr3>:>5? h 1 1 

[0 0 0 9 ] — :fir. S«l 1 9±©X^?>^1 0 2 b, 1 
0 3b<0^ra. -r>3::b^n>5?^ h 1 i 1 oSTCCii, 

1 1 2:0Jff^^?nri^^, c<Dmmmmi i 2 

<0/¥?frix^:/l 0 2 b. 1 0 3 bc;!>ll^J;OfcSIC^. 

mmm& 1 0 5 3&5«i^$ti/cw®ft^^ 1 0 e c<d 
mi 0 5*>6ai;t>^n/c$jjsii«-^s«. mmmnmi 0 

[ooiojyccc, c<Dv-Y^avs/>x-Y 1 1 0 
b(7)S5{'P^lft?gTao Sllfflimg 1 I 2 tCflJSIIft^S i u 

mmmm 1 1 2 h 1 1 1 (dtm«:» 

h 1 1 USxa^^l 0 2 b. 1 0 3 bffliHc^l^^it 

[0 0 1 1 ] CCD<t#, h 1 1 1(D:^3;&^X^ 

^102b. 1 03b(D^raJ:*3i>gl^/cdf>. :3>a?^ 

h 1 1 l7&iX^:/l 0 2b. 1 0 3 b<DP5:&<!:g^fltL. 
X^:/102b. 1 0 3 b;&^:3>^^ h 1 1 1^/hLT 

Mmm^dc^m^ti^^ itc. w&m%i 1 2'\cDiECD 

-A 1 1 5CDa7c;^CCJ:0r3>^/r hill (S^CDffiPal 

U/cfigccMSo cntcj:*^. xiS?:7'i0 2b. 103 
[0012] 

[^?B*^WStL<fc^i-rSISMl L*^L. S3 0CC7nU 
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tcm^f^im-c. z^i, ^^i/M"^ 1 0 4 b t vxm 

3 1 {C^L/tv-f i'avi^>;<-r 10 b«r-?-©S 
SfigfflUfccor^. XirT' 1 0 2 b. 103b©«;K3 

1 i*ie>MSjmsi 1 2--^fiaEte^L/-c. mmmmsLi 

$iJ(ai«#iS 1 0 6 ©jg«{c <t -5 r ». isa L Aim:^A«ffe 

[0013] ^^?B«£:<DJ:^/5:gRS«:jg^-rSfcJf)K: 
CO 0 1 4 ] 

x2-7i^-^:x.^ -J ^^mmt S C i K J: 0 aiIiS{t^©ffl 

5.^«:Entti-rsmi©$<Kai«^«it. c©iii©$ij 

1 ©i^siffiM^pa±^fSi hct ^s. 
^i©»?5?^^i^it<h©ra*iifsjs^e«j 

mw{mm i . c ©^ 1 (D^mfmmicmm $ n*>ois 

«lfiStcJ:f)»2©^?jJS8!(i^K*stiJfi!c$n€>c 
4=fe!|#iai-rS. ISl*jJ:af»2©»?55£IBt 
iSK©ra*ffi^zge^K:«$^fc jrcxgafiSf-r S -7 ^ i7 a-7i/ 
W V -J-^UmtZi C 6 (c J; 19 S^igff ^©iiaR® 

f9^53:, miteJ:0*ll2©«ffi^ffL/, 3 6«:> v-^i? 

c;ii2©^ffi©-:^(cEnJn-rsiii©©JiBi«-^i. c 
©^ 1 ©Mant-^{cSi^3n*>'3i«sjSfi-^iiJs* 

Plih-rsm ©ilF^ig^#Pflih#Si=&fflSitSC 
ffii-r^.. *St»«, m ©^:?ftSI^|gS§<!: ©r^ 

^ * siw-r 5 c i cfc «3 mmmm^<DmmiKm'S:m n \k 

»l*5J:iyf|&2©«S?rWb. 5 v-fi;p-v'^'> 

X -j^^mmt^tciba^umm^^m i j:o'ii2 © 
sffi©-:)?tcEnJra-r .sii i <om'mm^mt . c©^ i © 
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*flaifi^iStcSiis$ n*i-oigfji;^M^©iij@*Pfljh^s 

sni,t^K^W)i^mstitcm i ©^flr^tfc^i. 
c<Dm 1 ©^flrSfgi^g8©5t3gififrBi-r^i ^jcsegs 

nA^05fejg*iigfi(3nfcl|2©^>?SS3gt«i8S<!:. MWt 

^fca-Jt^m 1 teiaf|i2©'»flJ5ci^?g©ra*ii5s 

&WCcg;6l*i J: CXPgSicr S V ^ a -7 > X ^ -V ^ i , 

(Dmmm^iz . c ©m i ©MffliM-^isafc^iKa njtpo 

C©3E*glfSK:^^3ti-5<tJ^K5tS*Jgajic3ti/c|^ 

1 ©^Hij«sfcs»<t . c©ig 1 ©i»^&3eaiS8s©5fcSBi 

-< ^{c$fm{s-^^wmr^m i ©®jam-^^ 
m^icmm leg 3 ntc 2 :$:(om^A^ 6 % ■s^ 1 ©^ 

^SS^^Sgi . C©m 1 ©^-fliS^K^Sr^fiX-r 
©M:^ <!: # ^ iH UXWimS n^'OSi, »{C^mS©Sft 
^ 2 :$:©SS 2 ©»?iJ^tS!i|g8g £ . H 1 ©^^Ji^fSK* 
«tRS-rSi^8S©^57=SriSiJMjgW«cg^^r-5>IS2 ©5Jfl?^ 

©^?5S8fei^*ete-rsis;sjs?ft^©ji3SfiitB*^M 
?-{cMfflHi-^*En»nT i (ommmnmi. . c© 

tt. »^ 1 *> J:o'»2 ©^fliSifc^SS©fS^iSijg<«fl^(cS 

tic J: 10 mmmmi^wii tcitm±mrs.^^t^=S:m o 

SPT'5ft:8f)©M®I®#«r-7 P >f ^{cenflD 

■r 1 ©M^ani#^ t . c ©m i ©*«ia>ff ^(cs^ 
±ia©<fc aig I (o^^mnm±^^^wt» -5 c <t cc 

J; . m 1 ©SiISBi«^®'^©iSSiJg<t^jSi!&*l»jt-C 
[00 15] cn6©S^!gaiI88K:*>t>r. v-Y5'p-7 

-c 5^©i^ 1 mf&mit, m 1 ^ j;t>'i3 2 ©^^^ss 

50 ©^^fi' ^14b-J:0'll2©^ 



u 

(Dmrnnnrnt. m i iiJ:um2omm<D-:fj<Dmmt,c 

ic^m^mcm. d ftw end^oii i <d^® ifttc+ + 
ml*^J:o'IP^2<D«ffi©— :»©Sfii«:«sw«icc 

^|g{J. IS 2 ©met n > ^7 h <!:©®©g|5^*Jitei»tt 

m 3 m^mit. -^^^m i fe j; v=m 2 ©^j-t^sis^© 

— :'3K:@^3*aS<tit{cffiJg*s^ 1 tjj:o'iS2©^>?5^ 
SDi!8S©ffe:*r<b ffilSiaiS <!: ^C-S <fc 5 (CffJfiS? fv*»offe«i 
*J|S 1 *s<fciy'^2©»flf5£iti^©f(fe7^i«Mb/ci # 
icm 1 *J J:0-|S2©»?iiS8S^8S«r«SjKe«)tcg«IT-5. 

3 > 3? h i . m 1 *i J: cxiff 2 of^^mmm^rsomm 

(CJstt-S rJ > 5^ ^' h ©iSTtCiegS n/c|g 1 ©mSi * 

*«^-r.5»2©m@-c*9. Iff 1 ©$ir(aim-^«. Iff 

1 to<J:CFm2©mffi©— *©Sffi«cfi«flg{cg^3«a 

[ 0 0 1 6 ] ±ie©ii5m@gg{c*jc»-c. Iff 1 © 

lS^jfi«-^ffl±#S©lff 1 UtREMli, -7 i7 a -7 

^{c— «ffi*5SiS3n*^oiifsigM^©j«?s©i^ 1 / 
4©^^S-Clff 1 fecfcO'lff 2 ©^>?&^^^sg©#tt-r > 

<omm>m 1 y4<om^x'-m-<>i^-'i^>:^m^<D'm 

-figB, K-Y>f-5*'>Xi^?g©ffefflcg^^3iirii5. 
*/c. Sl©iSSjg{t-^I±*S©m2«tS^(«. V-/ 
tJ'avi^>X-f y^K— S*s»itt$ia36>-3iBiSjgM-^© 
iS^g©^ 1 /4 ©^aST-H 1 *j cfcO'^2 ©d^^P^»^ 
SS©!|ftt-Y >f-^>;^ J: O *>:^#J5:^tt-Y > f-iJ'> 

i^ssoffeis <t ^jft i ©rate 3 n/c + 1- i *^ 6 
AiO. ^ 1 ©*iliaift-^i^«. ii!-r>f-i^>;^^K©ffi 
«SK^^3tvCt,>2.. S/c. Iff 1 ©igigl»fi-^ffi±^|g 

^ 1 <ommmm^m±^st(om4i»f&mit. 
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Iff 2 <D^^msm&<r>im. -f>f-y>xj:»j^> -H^:;*: 

t,>-r€.j:t,»b. -^*siffi ©sfltaift-^iKtcg^snsi 

[00 17] itc. hmi'tcmmm^mt, -^-i^u-^ 
i^>x "V 9^©m 1 *}«fciyf02 ©iig©'5 1 comm 

tt(c. — :^r©^g's©sii®e#®E|]fln»±B#Kmffi-&ffe 
:^©s@;»> e>jitc«-r -siff 2 cmmmmsii. . ^2 ©Mtai 

cojr^tc. »«SNS«:j:0«^r'5«l3f*iSr2© 

^c±i2© J; nciff 2 (r>Mmm{tnm±^®.^w&-i ^ct 

20 ic J: 0 . m 2 ©S«Jiaift-^iS'^©WM2fill#©i)ij$*ES± 
[0018] ±iffiL/c«^j«^@IIS{J. ^-r 

^©^ 1 )6j:z/m2<Dmmo:>'?i^m 1 © 
*ir^«^ii*s^m«jcc««i 3 nx (, > c>f6:?j©fiffi{cm 

^wua-r ?>m2 (Dmmm^m m2 (Dpimmnmicm 
ess ti^^-oiismiAm^<Dmi&^m±-ri>m 2 ©wsism 

(C. $lJiai^-^*iEn?)n34a^cl,^75-©^S{C^«!)Bl?S©miE 

s<-r^cttiix^^. ^mE?:En*n-r-siff2© 

$ij®fi^i®tc±ia©<i: ^ ^^2 ©i^S jgfi^fl±#|g* 

s c i {c J: 0 . Iff 2 <DmmmmsL^<om^mmn<D 

{00191 cn6©Js^. iff2©i«jsis^m#ffl±#is? 

ic m^imi^^ tm^-ommmm ^om&om 1 /4 ©m 
%m-vm ifc J: o^iff 2 ©^7!nti»«ss®!^tt > tr- i*' 

40 -i^'^Xi^ifgi. i*'f'>f-5^>XSS§©fte^tC-4g:«)i 

-r>f-di'>xi^ss<h*i6&»). m2(Dm&mnms.. 

iB-f >f-y>x|gilS©fl6^«:ffi^3ti-Ci,>S. 

^ 2 <Dmmmmnmit^&.(n>m 2 misse^ti , -7 >^ a -7 
m^©jS[S©#^ 1 /4 ©mms-ciff 1 fc<fc y!|ff 2 ©r^^s 

50 -t5''>x*Wt-Sii5-/>f-5''>;^;Eg!Si. Sf-Ot- 



(8) 

$ttc, m2<Dmmmm^f&±^m<DmAmmmit. mi 

iojzz^m 2 (D^1^mm<Dmi > b - 5i'>:^ J: 9 4> 
[0020] ±a<o^Sje@K«. -v'^i'DT;^ 

mmmmnfa±^mt^m^. m 1 *jcto'ig 2 ommm 

112 ©sffitc-en-en©— ^7&s«i^3 tiA^nismmm^ 

<r>^R<Dm 1 /4©mms-cm 1 fcj:?>'m2 o»i55e^ 

<!:. sritej:c^iif2©i«-c>f-a^>;^liis*ti^4i© 

1 ©iS Y > f - i<'> x^©{ikJg«. |g 1 ©Mssm-^a 
fc«tlSti, m2©jS-f>f-d<'>:^iS?S©flMI». 1ft 

©^^n 1 ©MMi^iK^immefjtcSi^sn-cc^j&t^te 
mti>MmEE^Bmri,W2a)umm^mt, m2<om 

2 <D^mmm^mi^WLt . ^ i * j: ck^ 2 ©k 
<fco'§S2©ms{c-en-g'n© ^*sffiiei3h*>oBJS« 

®#©?KS©*\> 1 /4 ©sms-c^ 1 *j J: o'm2 ©^?& 

-i^>;<'&w-r.5igitej;!>'^2©i«^>f"y>p^8g 40 

ffii. »lfcJ:0*^2©lS-f>fcr-5<'>X^8S-?-n^n 
©f6S8©IBI{cji^RS3 nfc+ 1- ^x'> ^2 i K: J: *) 

mi©j^'f>f-i!'>xi^iK©ffi!^tt. 'm\<Dm^^ 

UVzmmiti. ll2©ilb-r>fc:-^>;^i^S8©flfeffi«. 

n6©^fiXtc*5C»t:, l^i©i«'C>f-y>Xi^Ki. 
=^- + M-i.'5'i. «16i{CJ;i3lll©ig^iS^<i-^ffljl:#^S 
)&i»eS5SnS. a/c. »2©iiS-r>b--4^>>;|gK=&g^ 
«6K:«iglt-Sc itcj: 0|g2©ffi^iffijl^Pfl±^S*«« 

fissns, 50 



#§3200 1- 1 36002 
14 

CO 02 1 ] 

[^HJ©IISS©ff5)!l] «T. 0®=&#ML/r> *^qg(C 
J:?>Bil<ei5IK©lllfi©?g.®?r. ^g*«»3K:Lr3*a] 

(IS 1 ©iiifi©fl^® ) m 1 «. 5i£swi!©is 1 (omsfDm 

C 0 0 2 2 ] 1 5t4«^&3n/c2:$:©X d» 

(IPri ©■»?&«»«») 2 a. 2 bAiSl,»tCi|^lA/4 

•SSiSiem-^RF©jfi^Sr*-2>. 3 ^»«3 5feaSPB 
ja3i7/cSiI©2 2fs:©:^ir^ {||2©»?iJ5ca«aK) 3 

a. 3b*s. ;^if:/'2a. 2 b©5agtafaLrieg3 

nt->rt-»^, cc-c. x^:r2&. zboms^m^L 

1. X^^Sa. 3b©«i»S^&L2. X3f7'2a. 2 
bis^Z)^:^^zr3 a.. 3 bffl©|®fa*Gi*i< . 
(0 02 3 ] ;^:5»:/2 a. 3 afelfcctv^ i^a^i^^x 
--r5=^4 a*5Eg3n-C*j9. I^D< Xif:?'2 b. 3b 

V-f cJ7DV>'>X-f -^9^4 a. 4bli. H 1 ©$() 

©SOffllS^SSB^ T^5'a-7ix>x-/-:7 5'4a, 4b* 
mmic:t>y*ypmLX. :^^:f2a.. 3afeJ:Ofx 

if 7- 2 b , 3 b ammm^^mmicm d ^mmfs^^ 
s*tii;^7-rsfe©r*-5, tctcL, mi<ommm^6 
{c». SPf l©i«^aS«#ffl±*m7jis»A3tirt,>4. 
C(Dm I (Dmmi&m^f'K±^mnt. X^f-^-Za. 3 a 
*jJ:c;fX$:7'2 b. 3 b*i^3n-CI.»-2>i*tcij£<a-S 

ffiiijftm-^RFiDjijft^Pfljh-rs^*©^?**, ^^^±{cJ: 

f) . n - K 5 >?i5©^BS*i^fiS3 ii. i, . 
(0024] yc(c. m 1 Cc^Lfcs^gK: J: ^^tg«^ 

^S3&i*-7r*0. X5f7'2a. 3 a*jJ:i:jfy^5»7'2 

b. 3 b©iS;^a^«s*si»rti*>pgst$n-cc^-5,<!:#, 

^SSl «C(JmmSL I©Xif 7-2 a. 2b©i^*iJllS 
Sn*. — S(fiaift#SJ>J:t>ia'3. X$:/2a. 
3 a*}J:C»''Xif7'2 b, 3 b*s-?-n-eni^PIjffifi<J{cS^ 
Sn^i. ±^8S1 (c«-7-f i'avi^^x-f ^.-3^4 a, 
4b?:/M^-C. 3e>«:;^if:r3 a. 3 b*s»iw3tlS. 
C©t#, ^^SSl 5c^3ti5:^if-7'©«mS«*3J: 
■€-L 1 + L 2 +Gi)SS„ Oit*^or, illffl)ft#S©:t 
>/^7(Cj;«3. ±^881(c$^?55n.SX5f:/©fimS 

[0 02 5 ] ^imi*^6;^fcXt5f?"©-9-t:/i/>;^ 

:^-C. C©-9-b7*dr>X{cJ:0*«l8Sl©jija{4ffl*5^ 

7'2a, 3 a*ii:i>'Xdf^2 b, 3 b ©iSSjgfgg|**IJ 

©^fflS^I?] •) -S C <!: *5-C * 
[0026] 02«. 01 (C7KLfcv-<i7avi/>x^ 
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[0 02 7 ] S2K:^-rJ:e»«:. x^>^2b, 3b(ill 

1 b>&^Xd7r^2 b. 3 b<DM:?5^Cc*tL.rlt^S^Einc^ 
J:^, 3^f^©l 3 bJc<*:0>t^^3tJ^^tiri.^^, 3£ 

3 b«;f^X h 1 4 b<?:r-A 1 5 b iCCjrD^ 
^5nrt^€>. d<X h 1 4 bti;^^::^2 b. 3 b iStP^ 

;< hi 4 bc^MS±SP?J?^6X^ >^2 b. 3b(Dmm(D± 
SS^fBf£r^0rii-5o =i>^i5'h 1 1 bdtCCOT- 
A 1 5 bCD5feSSSPTH(ClXD{W^nr(.^€>c 
[0 02 8]— 9±(DX^:/2 b. 3 bCDI© 
ra. *rJ^j:*)ipn>^^ H I bCDfllTtctJ, 

2 bJ&lJ^^^nrc^^o CC7)$iJtaJli^l 2 bCD/¥$l^X 
drp'2b. 3b CO/PS cfcOfeffC^o cn6^0rj>^^h 
1 1 b<b®JffllSffil 2bt(Ccfcl^^^'>'^•2^^«^J§*^JI5fi£ 

h 1 1 b^m2(omm^^mT^. ia±(Dn>^>7 
nib i^^is 1 3 b tmmmm 1 2 b tdc^ ^ . 

h 1 1 bCOTffitCS i O, tj:t<Df&mm mfj^i± 

[0029] Miaj^^5:^^Sjgg3:n/cm 1 (ommm^ts, 
mmi2bitcmm}^cimstixi.>i>. ^c*5. igico*ij 

Mt-^j^6 1 2 b rCJ^c < . :3 >^ ^ h 1 1 

btmnm(^cm^^^n^j:'y(icmfS.Lxi><ki.\ ^tc. 

[0 03 0];>:tc. v>ri5'n-^->>x-f 1 0 bCDto 

>^^5' h 1 1 btiX^:/2 b, 3 b©|«rao±SP^ffltC 

*0.a>^i>Mlb^3:X3?:/2b. 3 b(DM:«'<t8i 

paurii^or. x^>^2 b, 3 b«ggj&5nrc^-s. 

[0 03 1 ] C<Di#. $lH8P^g53&^6*lJiaillffil 2 b 

icjE(Dm!£m{iijQ^n^t . i 2 b (o^mciE 

nmf)m^ti>t^(>c. mmmmi2btit\^-$'^zi:y 
^^hi I b(oTm^i^mmm(tcj:^nmm:/)mri^o 

b«;^^:/2b. 3 bfliJCC^I^^-t^^n-So 
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I lb(D&$i>^:^^z/2b, 3 bcomm^O h&l^Tc 
d?>. h 1 1 b«::^^'/2 b. 3 b COM:S'«:ig 

cn^Cj:0. >^^^2b. 3 b:)&in>^z>7 h 1 I 

[0032] — SOSPSS 1 2 b '^(DjE<?[)^BE<DEPJ!jn 

tm±$ti^t. mmmmi 2 b<!:n>^^ h 1 i b<b 

(Dm<om\M^^j:<^^^<OX\ T-A 1 5 bCDffl7c;^;oc 

cfc?)n>^^h 1 1 b»7c(Di»rau3tf4atcgi-5p cn 

CCJ:^. 7.^^2b. 3b(Jymm^mW^'^^Wi^XxZ>. 
10 [0 0 3 3 ] Xd?:^2 b. 3bti^':xiy^^ V \\b^i\ 
l/r^^iffifl^ccfi^Stirc^Si^, x»:/2b. 3 b 
tciSn^SiSiSfl-^R F MiSliffi 1 2 b 

(^fo L/:?>>U. S'NaimSl 2 btCg^^nrC^^Ml CD 

nrii€>cDr. S^JSi^fisi 2 b/r»6mioSfj®Jft-^6 

a3 0tC7SL/cfi£*cr)^*ag<E:lt$5br. JfAS^fe^fg 

[0 0 34] CCroa:. SltCTHb/cv-Y ^pvex>x 
::/^4 b ^^i^T^^-Y >?XX-7%yl/7sA -^^ 5=- 1 0 b ^ 

4a^^i^-rS'V-r d:7PV»X><^^l 0 a (03# 

I 0 aCDSlJiW^Sl 2 a 1 CD 
igiaa^m^FM:^S7CCg|J^$tlTC>^Or\ ^^:/2 
a . 3 a CCiSn ^iSJMlfim-^R F im 1 <D«IWm-^ 6 

30 [0 03 5] >XtC, H3'-EI9^rfflCir. Sltc^L/c 
» 1 CDigrS?eM-^±^la7 CD^fiSt^dtCOl^ri^H^T 
5. i^T. ^l(Dli5aiS<i^IIR±^|^7cDSg 1«jSWc 

oc^rittH^-r^. m3\x. <L(r>'m\Wfsm(owmmx:h 

>f-:$(^>XA/4iK8S2 1 a. 2 1 b iig-/ > 5^ 
>.::^ A / 4 i^K 2 2 i 6C J: 0 n ^ ;u a? 2 0 

[0 0 36] ig-/>fc"-y>;:^A/4;S8S2 1 a«. 
mS:03^A/4 (At«;gig?m-^RF<DigS) r'^f3. 
40 X^:/2a. 3 aJ:?:) ^5A#J&^^tt>r>f-^>X*W 
bri^^o ]g-<>t:'-:$2^>XA/4^8g2 1 b^ilHlli 
tc, mSig*^*^A/'4'C*0. ;^^:/2b. SbiiO*^ 

f-^^>XA/.4|ggS2 2«. mms3&^*^A/4r* 
f). »-^>t:'-t$<'>XA/4,«K2 1 a, 2 1 bCDC^-T 

«X^y2a. 3 a. 2 b, 3 b (D^^tt^tJ^—flgfl^^c 5 0 
Qr&n«. 'm-ily\f:-9lyy.'K/AW&2 1 a, 2 1 
bcr)1tt4-Y>f-^>;^«m4a7 0~2 0 0QfIffi. fi 
50 -^>t:--y>XA/4j|^2 2<Di^-r>t:--^^^>>^tJ 
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2 0 - 4 0 QSSr* S C i 0 
[0 03 7 ] -m^ly\i-^>:^Ay4m!^2 1 a(D~ffi 
»'7-<^D^i^>y;>r^ -^^ I 0 a<7WiSI^® 1 2 aCCfg 
iS^n. ffe««jS-Of-:$«^>XA/4«gSg2 2Cr>-ffi 

tcs^sn^o i^-r>fc:-y>xA/4ia8S2 i b<D— 

StJ^-f^a-^-V^X-f •i.^l 0 b I 2b(C 
SSS^n. <tei^CiigY>f--y>XA/4l8SS2 2(D- 
«gCC«SSSn4o «/c. fS^>f-:Sf>XA/4jBI?82 
2<Z)ffe^«PaSc^tiTt^-5o ig-/>f-^>x 
A/4^SS2 1 a. 2 1 bCDlfe^ {rrj:t>iD. ^8g2 1 10 
a, 2 1 b<i:«^8S2 2<b<D^M,'^.2 3) (C«. ^>f>b• 
r. m cD$fJ®ft-^^6t3:. ]S'Y>e--^>>;A/4^ 
K21a. 2 1 b^/M^T. ^-Y i>av»;^-/ 1 
Oa, 1 0 b«:^M«:®jKSti^. 

iSffi2 2cDfi^tJBatt?nroi^. c<Dftit>. c(Dmm 

cfcO A/40/cg^M.^2 3;^>^effi^>t*-^>X A/4 
i^3S2 219J^;?f/c<L§(D-r>t:-tS^>;^ti0 Qi^c^oo 20 
ggS,*.2 3r]SS«a?JCCjgilk5nT0*-5<m<t^flB 

[0 03 9] $6fC. V>f t5?pvs^>xw' ^ 1 Oa. 

1 0 b ommmm 12a. 12b itt^ti^titm^j^^z 3 

3&>6SmSA/40B^>fc:-y>>^A/4*RK2 1 
a. 2 1 himxmm^tlXL^^(DV. 1 2 

a. 12 bi)^iby ^ JV^2 0m^^tct^(O-(>t:'-^ 30 

2 a. 1 2 b;0^6>'^;L'^2O{ffil^^Siif;i?^{^fiiEnAj:c^ 

or. mmmj^ciity ^ju^2otmi (Dmmmmue 
[0040] Mc. m 1 (Dmmmmm&±^m <om2 

S-mv&O. m4 (A) li:i:zru ^ ^m. 04 (B) litW- 40 

mi<ommmmma±^m(om2mmm 

lit. KY>t:--^>X A/4i^gS3 1 a. 3 1 bi. =^ 
^'>'^•t/^3 2i. SJii2fi^W3^j:S«b3 3<bCCctO«fijJc^n 

^JU^3 0-C*-6o 
[0 04 1 ] 04 (A) «:iK"rJ:^CC. i«^>fc--*d^> 
XA/4)^SS3 1 a<D^«-7W'^av^>>>^^ ^ 1 

0 a(Dmmmmi 2 a.(^mm^n, ffiSti+^'/^•5/^3 

2<D-:&(Dm@CcS^$tl^„ >f-:$^>X A/4 
^3 1 b(D—mt-7^^a-7ty>:^>( y^ I o bCDP 
iS^ffil 2 b(c^$n. fl!j3^(3:+i'^A'i^5'3 2(D-:& 50 
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>XA/4S^3la. 3 1 b^^g^^Sn-6 + i'>'^•i^^ 

>:^A/4iagS3 1 a, 3 1 b^r/M/T. ^^^70-75^ 
>X-fj;^10a. 1 Ob^c^SiWCCggggn-S, 
[0 04 2] +^'/^•^/3r3 2«. 04 (B) CCtttT J: ^ 

tti:^Mmmm(^t^m^tifcmm3 3 at. mg3 4. 
3 3 am(^ifrnstitc^m3 5 iccio^^r^-s. 

ig^>e-5^>;^A/4«8S3 1 a. 3 I b©#14«-€- 
tl^tl. 03CC^nb/cJg^>e-^>XA/4jeffi2 I 
a. 2 1 bi|aIfi|Ccgii?)6ti-6o 

[0043] lUT. c(oy Y ^'u^ 3 o<DW}f$mm^tsm 

or. >fc:-y>;:^A/4iSSS3 1 a. 3 1bi + 

r. m3(oi^Lmm. ^(Dmrn^^.^cmKommm^Wi 

[0044] -^-r rJ^a-^S^y^-f 5. 5^ 1 0 a. 

1 0 b (DfemWM 12a, 12b ti-^n-^n^ ^ ^s-> ^ 
3 2 :0>^m^g A /4 CDW y >X A /4I8SS 3 

1 a, 3 I himxmmstix\.^h<r>x. mmw^i 2 

a, I 2hi)^hy ^ )l^3 0{iJ^a^?t<h^CD'Y> ^ 
>x{i.*,I^A (ooQ) . o^OMiamgl 2 a. 12b 

ti^hy ^)\^^3 om^mmmm^RF^mtits:\.>i^.t 

[ 0 0 4 5 ] ^xfc. mi <ommmmnfR±^m7 com 3 
mf&mc'o^>ximr^. 05 ccomsmmm^nk 
ry'u :, ^mx$>^^ s/c. 06 4o<f:(>'07«. use} 

Jh^®7 0»3«tJ?5cW*. ^>^^^>:^m^tfi^rj:i, 
>y^^4 1. *J<l:Df07CC7j^Ti=T>^^W'>-/>^ 

^^4 23&<?:*i^r*«o cti^mm\t(DMmm'T^ 

iit. m,m--i&m^^xm&'{>\:^-^iyy^x^^i)\ m 

mi&^xfttm^>\z- ^>;^^7T^'ror. f&m&i&y ^ 

[0 046] C(D<k^tj:^^nmif'fcl^Xtj:<. a >( 
)\^r^^<om^^^^^m-^ir^UxmmiyXhX^\ rj: 
^m^y -< Ji^ tLX{t. 1*14Y>fc:-:$^>>^<o 

[0047] ^xcc. » 1 (DMmmmm^±^m(om4 

«fi£«?i|O¥ffi0r*2.o m 1 CDSSigfi#ffl±^|^7 O 



^4«fiSMC3:. m&mmi'b i a. 5 i b-r*s„ as 

r. ^avi/^x-r ^ 1 0 a, 1 0 b CD$ilSP1iS 

12 a. 12 bcD^n-e^ni^Msnxi^^o lajsis^ 

^5 1a. 5 1 b»*ti-eti. ©JlSP^gl 2 a. 12b 

[0 04 8 1 tSta^^S 1 aCD-<>f-:S^>XCD«i«. 
x^:r2a, 3 a<0^$14>r>f-'$r>;^<D2^«±-c* 

Ttit)^. X^:r2a. 3 a (D!^t4*i-®W3^J: 5 0 10 
Q-C*nt3r. ffita3R^5 l©-Y>t'-d^>X««*al k 

mmm^ e w^^/c > f - y > Tst^i^^ (ov . 

fc. x^:/2b. 3 b<D^ftt^>f-y>;j;^^'^c^'C 
[0 049] iStaS^5 1 a. 5 1 b CDf^^iKCCt^, Mx. 

3 0, 4 0^fl^^T^CC{i:;A:®g:§:i£:.i!iT^/ca6. ^ 

i<Dmmi&m^m±^&7 ^Lxy ^jv^zo. 30. 

Mux. mS(^C9rsbfcm&1j}M-^b 1 a. 5 1 b t^A® 
m'k'jmtorj:i,^(OX\ KSJt^^S la. 5 1 b^ffj 

[0 05 0]>i:46\ HQCC^-rJi^CC. ffiJS^^S I 30 

a . 5 1 b 1 (ommmw^ e ( 

. iset^^5 1 (D-m^m i ijajit -^iig e ccSifei-r 

[005 1] (^2 <Dmm<omm) h i o :^mM(o 
3ia-e<DgiW€:«Bs-r4o hi occ^o^^ta««. a 

a. 4 b5C-eti^n^$n-5:3>^:J7 |g2(OS^ 40 

is?ft^ra±#s 7 a . 7 b timx 5 n/cm 2 cosflant^ 

1^6 a. 6 b(CJ:0Sffe5 a5cgi^U/c4>(Dr*^o C 
Cr. ®2(Dii&ia«ft^PI±^m7 a. 7b«. ^ 1 

[ 0 0 5 2 ] 0 I Hi. H I 0 CC^L/c^tlSCD— 

\^C7r,tmmxU. 3l2<DiB&iSfi-^Ffl±^S7 a. 
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a, 2 0 b3&«-en-enfflii6*irci-5. 

[0053] y ^ )l^2 0 S-/ >t:--:$^>X A / 
4iSSg2 1 aaiffi-r>b---y>XA/4aSS2 2 a <f: 
;&>^«}^?nrC>^, a5-r>fc"-^^>XA/4S^2 1 
a aO— 4g»-7^ >;oviy t.^ 1 0 a(0^^f9L 
13a^C^MSn. ffe^ti®^>b--^>XA/4^SS 
2 2 aO— ag^cS^^tirC^^o te>/>f-:S^>XA/ 
4i^?g2 2 a(DftMgttBa«CSnri^5o 3 ^>f> 
e-^>;^ A/4^3§2 1 aaCDffeiStCfrJ. Sjtt5aCC 

mi^^tifcm2<Dmmm^me 3if)imt^^tixi,>^. m 

-r>t'-:^>;^ A/4«||IS2 1 a aCi, ig-f>b"-^> 
XA/4j^SS2 1 ailHjttcD^fiK^L^rijO. <g^>f 
-^>XA/4^K2 2 a«. {S-Y>t:-i$i'>X A/4 
^2 2 ipJfilCDflliS^Lrc^-So 
[0054] r?-rJl/^20bfe:7-/iUd?20a<b 
CC. ]§FY>fc:--d^>X A/4^8S2 1 b b <hffi^>fc:-- 
^>XA/4i^Sg2 2 b<b7&:>6«Ja5nrt^^o yt/c 
CC-C«. ^^ei3a. 13b«5SStt*Wr 

-sspt*. rrjiiDi^mw^rc\t^mwxBf&^ti^. cn 

CCJ:9, -7^'e7a^^'>X-f 1 0 a. 10b©n> 

^s^^nia. iib«-en-e*i. s:^^ei3a. i 

3b. >'^Jb:$?20a. 20b fc<fcO'|g2<D*lRaHt-^S 
6 a, 6 b^;r>L-C^itSSn^. 
[0 0 5 5 ] COJ:'5CcLrr2>^i^ M 1 a. lib 

Mi-^S<OEPttIga*&B#CC{3:3>^>7 F 11a. 1 1 b tc 
-So Lfci)^^X. >7n^t^>x^ 1 0 a. 10 

[0 05 6] C(D<b#. flfiiljSm-^RFCQalM^PUh'r 
-6>' '/;l'^2 0 a, 2 0bi}m2(OmWmnm.e a., 6 
bic^n^^nSli^SnTl^-SCDr. X^r^2a. 3a*J 
<fciyfX5?r^2 b. 3 b:&>e»l^2(7)$fJMt-^jS6 a. Bb 

'^©SfSi&fi^RFOiia^WJ'C^r^o o/c7:?5--^-c. 
[0 05 7] AjT^te, h 1 1 a. 11 b^mmiw 

^S6a. 6bi«te^'rLfe'€-ti-ens:tjfe*5tc«iiLr 

[0 05 8] 02COSJiI«m^Pfi±#®7a. 7bCC 

:7^;b^2 0a. 2ObCD{3t;0\ S4'-S7CC7Sb 
fcy^)l^30, 4 0. ^dctO^ias. 9tC^0/ciStn^ 

^5 la. bib^mmx^i>, i>i^^A.. mi<oism 

a, 7bCDfiffi£<J:;&iT'^rM^c-5M^toi*r*-?r4>cfc 
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2(7)igJ^j^«^P§±^K7, 7 a. 7 b(DmfSii:mm{t 

v^i>. mizdt. mi. m2<D^mmm^fSL±^!^ 

7. 7 a, 7 b(D-r^X^y ^ )\^^3 0vmfSiLfct^ 

(DmnsomfScm-c^y^. mi 2 (a) uzrov^m. 

mi2 (B) ^^HHr-^-So CCDSJC^b^^r. S4<!: 

[0 05 9] ccomumt. mi 2 (b) cc^tj:^ 10 

fC. 04 (B) i7a-7ix>;^>f .:r^ 1 0 

a. 1 0 b<D3^}$^S 1 3 a. I 3 b ^-^n^nig-T > 
t*-^>;< A/4^SS3 1 aa. 3lbbr^ta®Bi3 

^>;^A/4«!»3 1 aa. 3 1 b b «-e-n-en. *IJf3P 
mmi2a, 1 2b<b^3 4<t«:-en^tiS^TSlS 
>(^>b--y>;?^ A/4i^3 1 a. 3 1 bi:|5|«CD«J?g 

[0 0601 012 (A) Cc4ot^T. i«w^>t-^>X 
A/4jS88 (lll©^-Y>f-^>x;SSS) 3 1 a, 3 20 
Iht. ^^^^ty^3 2a. mf&3 3tf^^^mi<D'm 

>XA/4«^ (|^2 0ig^>e'-y>Xi^2S) 3 1 a 
a^SrglfiS 3(Cg^'r^C:<bCcJ:0. m2CD»jaiSfi# 
Ffl±^®7a*^«l^3n. iS>f>f-iS<^>;^A/4iEglS 
(|^2CDlg'r>t:--^>;^Sg3g) 3 I b b^}t«&3 35C 

^c<tcci:»3. m2 (oMmmmmR^^st 7 bts 
mf&^ti^o c(Dj:^K.mi. m2(ommii&mnfB±^ 
7a, 7 h<Dmvmms^Sl^^^mr^c^lCc^ 

[0 06 1 ] {^3 <D^I*gO?gj^) 0 1 3 i^^m<0 

m3(ommmm<Dmf&^fj^'ryu:^^mv$>^. c<d 
fc-c.r7RL. ^M^ecomm^^mr^. mi 3(C7KL.fc 
>x>r:;^4a. 4 b«:-en-en^^n'2>:3>^^ h 

m2(OmmmB^fSL±^m7 a. 7b:*5jfA3n/c 
|g2(D*B®M^i^6 a. 6 bCCj:05e^EEai5 bCCS^ 

[0062] mmmmb b (Dm:^,mmt. mmms5 ^ 4o 
&mf£mbbi}^hi,tn<D^mj£i)^\titi^ti^. tctcu. 

v-/i/D-7i^>X-< :;^4 a, 4 biJSlJiaim^SCCS-:? 

i^^xmi'i^Lm'ftiiiiitx^fxi.xD'c. mmsm5b(oiiit) 

5^^S)f^0^CC>lia(D^BECC|g^an^„ llir4 0V<D 

mmm^ s rsbf'p-r ^ d: ^ (cgstf- 3 n/c v ^ p > 

E4rm6i-2 OVSSif i„ 50 
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[0063] C0<I:5K:. ^-f iJ7P-7f»X-r -y ^4 
a. Ab^ti'^n<D::i>^ ^ bffC^i^WiM<Dmj£^'f)^l^ 

±iB<D«^r'«. ©J®{i^S<hLr 2 0 V<DON/OFF 
m^^WHarti^t. i^a-^^:^^ vf-Aa, 4 b 

[0064] 0 1 3 (^cmutcmm-cit. m i o 
(^^Lfcmmtmm^. m2(ommm^me a, 6 b 

CC. ^Sil-iffi^-^RF(Diijg^ffiji:-r'2>m2CDigjgigm-^ 

Pfl±^©7a. 7 b^^^n-e^nig^^nrc^-scD-c. ^ 
[0065] (mAr (ommmm.) ti-t-ct*. 0 2 cc^n 

oyfc*7^^n-7V>X-r ^5="l 0 a. 10 b^ffll^r^s: 

^^miitm I (Dumm^m e * tc\itm 2 <ommm^^ e 
a. 6b(icmmmmnm±^&Li:mxt?>ct^^t 
r^hoyv^}^. 0 1 Kifcc-t^^-z^u-^^vx-r 

4 a, 4 b(3:0 2(DfilfiX«:KS^5n/cCl^. 0 14^3:. v 
^^nv>'>::^-f ^^^4a, 4 b (Z>m2#I^M^fflCi 

C(D^tag-eti. vW^^n w>X-Y ':^^4 a, 
4 b<Dm2«^Cft|r^-5-^-<i^nv>'>x-< y^^-e 0 
a. 6 0b*5fflC>6nTl^5„ 

[0 06 6] fe(T. 5*5<fco'si e^fflc^r. 

^t'n^^X^f :;^6 0 bCCOC^rlft^-r-So 015 

-7-^ ^avi^^x-f ':/5^6 0 b^lfc^t-CTK-r^M 
0r^*^o ^/c, 0 16{i. v-Y^av5>>x>f y ^6 

0 b(Dmmmx$>^. mie (a) t^si stcfcct^A 
-A' m:^[^(Dmm. 016 (B) «imB-B' 
comm. 016 (c) «Rc-c' m:m(omm^'tti 

[0067]X^:/2b. 3 b (ifiliJ^^^^c^P^^rPgTT. 
»«1 9±(C0RS;StirCi4. COXi^^rzb. 3b<D 

KSPac>±SP^PBlCc(3:. 3>:$7^h6l355X^::^2b. 3 

bomiitmmB&^irjiij:'?. ^j#^®ccj:o>tJ^^ 
^msnri^So h 6 3 a <br-A e 3 

b^m^m^Q3ct^^^mf&^tixL^^. .i^xhe 

3atiX^:/2b, 3btmrSLX. S«19±(c0^ 
Sn-Cl^-So T-A6 3 b{3:3i<X h6 3 a<DffiilBB±aJ;^^ 

6. ^mr^Tmmme 2(D±yj^^(Dax:h^ . r- 

A 6 3 b05fei§g|rFMtC«gi^gm6 3 c<ommm&^ 
nri^So CO^SBIvte 3 cCiT-A6 3 bcD^aSSB 
TB?5>6xa?:/2 b. 3 b CD^|fflCD±7?*T?iiaEL.T4c5 

0 . C(Dmmmf 6 3c (T^^t^SgPT® =3 > ^5? ^ h 6 l 
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[0 06 8 ] $6CC. X^^-r^'Z b. 3 b(Dmmtyi<X h 
2 b . 3 b e(tJd<fciyf^(D^jacr)M*iglP^L/c(aS) 

6 I a5&5^giJt^6 3 c<DSgPTSCC^f3{^tt6nt:i> 
So ±SB TS5^6 la, 6 20ll;?f«. n>d?^h 

gp-TSPmS6 1a, 6 2j&5SML3:cl^J:^^cS:^3n 10 
cn6©±gP- 1 a. 6 2«:j:0 + -i'^^' 

(Dmrn. ±95^6 1 a^ll2(D^ffi<bSI|-rSo «± 
<D=i>^t5^ h6 li. Sf##K<f:. ffl?SgPW64i. T 
SBmffi6 2<!:. ±Smffi6 1 aiCCJ:^. v^f^a^Pi^ 

[0069] mmm^s^mm-r^m i o$ija«t-^6 

M^fK±r^m 1 cDig^ismw±^©7 ticcD^ i (d 
mmm^m^ftcmm^ti^o m i 5*5j;o'iii i evi^tm 20 

ju^2 0. 3 0. 4 0i>^m^mr^^^. 
[0 07 0] c<D<fc^3^cC<»fi)cK:*>Cir. Ta3mS6 2K: 

^avs^>x^ 1 0 b chlslDMST'TSR^e 2 <b 
±gP^S6 1 a<i:(DKW:fR5|;^?3&5^^L. iiSPmSB 1 
a5&5TSPIiffi6 2fflI{C?(^^-y:6n-S. 3>a?i5^ h6 1 
$6^gm6 3c{Cj:0±a5mM6 latSMSnr 

r3>^^ h6 l35iX»:/2 b. 3 bOP:^tCjgMir 
X:$?y2b. 3 b;&i]gJljSWCcSgS?nS. 

[007 1 1 — TSPiiSe 2 -^(D^EE<DEnM^^f^± 
Sn-Si. ±a5-TSBSffi6 1 a. 6 2racD?Rgi:^j;C^Ji 
<U^(DX\ ±gpmffi6 1 a^&iTcOfigOCRSc cntc 
ilS&Urr3>t>^ h 6 1 feTCCDSSPolU/cfigtCjRO. X 
i5?^2b. 3b<Di9jaia^^t;^spfl«S3nSo 

[0 07 2] */c. HI 5«:?n-rJ:5«:. :^2c?)^ft 
-^^6 b^^f<;< h6 3 aCC^Ur. Tg(5mffi6 2^$lJ 
iaiff-^S^Enflni//c<h|e|imil^CCj:0±gpmS6 l a 40 
tc^*TS^*®2(D©J®ft-^«6 b*/M>r^m 
rSJ:^k:Lr4><i:t^ C(D<5:#. j}^;^ h 6 3 a:te<l:0' 
r-A6 3 b(^^mt4*WLt:i^Se£:>S;&i^So "tie. 
±315^6 1 a*COT-A6 3 b <rC«^6<JCCfl|^'r S 
/cii?). 01 6 (B) . (C) JC^-rJ:^^±gp^g8 1 
aiT-A6 3 bior>raCCt'rd^->'V6 3 d ^ffJlS-T 
S. S/c«±ai5m6 1 a€:T-A6 3 b<D5tiSgP±S 

[0 07 3] 5 m2(ommmm^^bi^mm2<D 
'mmmim^iML.^'^i bi)^mmi^rii>^ c<Dm2cymm so 
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iSEft^Pi±*S7 b <!: Lr». jRi^snri^sffifA^^^ 

5 1bb(D«J&\ t7-/;l.^2 0. 3 0. AOi>mm^m 

[0074]>dc:fo\ @i 5*><ko'ai ertiSilWi-^s 
?&«TSPS@6 2 {c4^^ enrt^s*^ *ijfaifi-^s *i±gq 
mffie 1 a«:^x6nScfc^»tc*SfiSLr4>j:i^. ccois 

0lCD$lJ^0^t-§•«g6W<^•X h6 3 atcS^^nSo 
jj^;^ h 6 3 a te JrO'T - A 6 3 b W^^tt^WL "Ct^ S 

^^r^mm(D^m^^i'T'bm2(ommmmsi^ b^. 

TSBSS6 2CcSjK-r4J:^«:or<>J:c^o ai4K:7n 

[00 7 5] <^5cr)SIJ6fD0gi) 01 7«, v-/^a 
■7e»X-< ^^4a. 4b(D|g3«l^««l«:fflti"C, 

s, c<7)stcfcc^r. lasii^— 35^)^^151— 

^n'v^^>X-< •>^4a. 4 bCD||3if^^?H-C^S'^ 
-r^ci'7i^>X>f ^7 0 a. 7 0 b;5^fflli6nrCi 

s. si8». t^u-^iy-^T.^ ob(ommm 

-C^O. @ 1 7(Cfct:^SD-D' ^:)7r^<DKM^^L.'C 
t^So J«T. '7H^47p-7i^>x-f -y^7 0 b«:oc>rift 

[007 6] Xdr:/2b. 3 b «M>&^ft^fffl*PSr "C, 

SSI QiCCff^^^nrC^So X^>^3 b<D5^CC(i. 

>^:5'h7ni. tKX h7 5C[)±®:0^6^rHl*2?Cir'X 
^:/2b^SS<D±:/7*t?S*El/r*5D, r7>d?^h7 1 
<D3t^ (fl&4g) «X^^2bCDJSSU<J:SSSe«Ei/cCo 

[0077] Sffil 9±C0X^y2 b, 3 bCD^ 

ra, T:^t5^n>i$fi? h7 KDiSTCC^. $fJiaiSB7 2 

©Jai^7 2*»10S«. n>»^ h7 1*||2<0S 

ffii^d-rSo KLhOJ^'X h7 5<hn>^^ h7 1 iSfJ 
iSl^S7 2<!:^C<fcO. -7^ v^l Obii^ 

«iasns„ ofc*^-:>r. H2*5J:o'Si 4<dj:^»^cs 
[0078] mmnmi 2 cct*. ig;aigfi-^R f oiiis 

*ffi±^S» 1 C0SJg^Sfi^Pfl±^lS7 ^/i-L-c. Mi® 

ft^ s ^ EPtti-r sn 1 mmm^m a 5 n r c ^ 

So 0 1 7 xum 1 (Dii5JiliS(t-^Pflil:^|g7 tuxy^ 
)l^^2 0f}smn^;^tiXi.^^f)K w KO^mi^imfSjt^ 

a, 5 1 b*>1^fflnlggr'ASo 
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(0 07 9 1 CO<J:^Aj:«^{c*3tir, ®iap®fii7 2^ 

zta^ii^hi I to^rsK^kmrnm^-n. com. 

cnic<fc*5. ::<^:r2b. 3 b cr)«SS8g^7&ipg&$n 10 

[0 08 0] ^fc. mmLrj:i.^i)m2<ommm^Ue b 
^X^>^3 bCC^Mbr. $fr«^ffi7 2tC$fJ®^^S^ 

LTt>j:t>o c<Dtt. m2(omm{muebifatm2 
<Dmmi&mmK±^Si7 b f>mm$ti^. c(om2(Dm 

Sifif5^fflJl:^S7 b<hLr». y^)V^20, 30. 
4 0:te<i:o'WggJ;^^5 1 b^^fflT^^-So 017^^ 

;^-Y3^^70b<j:*-:>/c< mmdcm^^tii,. 
(0 08 1 ] imeoym^comm) mi9{t. !7a 

1 9 (A) »[el58S, mi 9 (B) «5ps0r*So * 

[0082] ai 9k:n^TJ:-54C, W^jeM-^R F^^e 
tfiT€»3£JSKU*. a. lb. lctCj:0«fiE5 

nSo fc/cL. ^1 bcoM^CC«^ti^ti+f 30 

sea. sGbumtSLStixisr). tmi si^tsimi b 
t^t^^^^iy^8 6 a^ifrux. ^tcmmi btm&i 
c^{t^'\^^'iiy^8 6b^:frLx. ^ti'etimmi&ti^^c 
sgssnrc>-So ^^^^ty^sebu. m^imiQ 

(B) k:^f<J:0(c. ^1 bi^l c<t^±TCcS 
-^©r^CCS i O, i^ci'(7)M^M8 7b^:frW 

tc. Eitms&i bt<Dm(tcmkms7 siiiirnr 

[0 083] cn60^-«'>'N"i/^8 6a. 8 6 b ^i. «^ 40 

r) ^m^i bf)^^mm}(fcmm^^fc^<oh(Dx$y 
5?86a. 8eb<DiKt>^tLxmmLxi>^i.K mi 

^:<DX^$?:/2 a, 2 bi)^mm$tiXl>i>^ ^6tc. ^ijo 
2*(0;^a?:^3a. 3b:0^ ;^^:r2a, 2 bCD5«Si 

[0084] S20?:rai^r. X^y2b. 3b(IJc3[)l# 50 
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^*SiB>«-r5, X^y3b(DiSSP (Xi7:/2bffliiasg|5) 
tctS. ^^ttW^^t^5i<X h 8 5 b3&5ff^^^nrc^ 

?e>k:>i<;^ h 8 5 b<D±MCCtin>^^ h8 I b<7) 
SSB^^H^^nrCi-So CCD:3>:$?i7 h8 1 b«. 
h 8 5 b(D±ffi:!&»6^Pa€:Kl»-CX^:/2 aCD5a^<D 
±:^^-r5aLaLrc^^. n>^^h8 1btJ. 

ff^xm^Sti?>o cn60n>df^h8 1 b<i:;^^:/2 

bt(^^K^^^'y^zy^mmf)mm^ti^. c<Dm^. x 

^:/2 b^^icome, 33>^i5' h8 1 b^l|2comg 

[0 08 5 ] =i>^<> h8 1 b(D5fe^gPTDi. "TJ^ct)^ 
X^:/2 ai^tl^t-^5P5>CCti. S i O, ^^i'^D^^Ji 
8 1 b b?t>5fl5JSS;$tiTC^^. n>^^ h8 1 btS:?^'::^ h 
8 5 bCCJ:0^5cCD^g3€:-^^6nr^^JD. r3>^^ h 
8 1 b^B(«9W:f6n/c,^^Si8 1 b bt^il^ (+:7 
^) . X^:/2 biStraurt^^o MCCMxti!. i^fli 
8 1 bbi;^i?-/2 b<5:36iil;^Pa-r-S*OCC. ;f<;^ h 

8 5 b<om^^^&kisbhti^o 

[0 0 8 6 ] iiefitM8 1 b b«. ;5^^:/2b. 3b<om 
gg^ (*>B*> (C, +i^^>-*^^8 6 a. 8 6bi^tfC. 

mr^fc^COhCOX^^. Ltcib^ryX. t^mms 1 b b 
litX^^2b<D9c^m±m(tcmf&^tiXi>J:\.\ C(Dt 

# . :^^zf2b (omzmfimmm^ s (D^iEfflK:^^- 

>i5^S6f^r'^^fiiKtc:;<5?:/2 bcomBEfiljOi^f^^nn 

[0 08 7] 02 Oriir:i>^^ h 8 1 b (D;^ ^ 

:/3 bffliJ;C>ia^^tx/c*ii§i3tC':,rc^^:<»^. Ctii^iSfr 
h8 I b<^);^i>:/2 bffj^®5t3n/c«|jg<f: 
^CoTlir^>cfcl>o :<^y'2b, 3bfflilcD^^* 

mmhtc^K ;^^^2a. 3 aPJtCfefSJIitc. a>^^ 
h 8 1 a . ;j<X h 8 5 a^ocfcO^j^ig^l^S 1 a a (fcTc 
>i<:^ h 8 5 a^J:ammms 1 a aCCOi^Tti. 0 

^■^r) f)mf&stixi^^. 

(0 08 81 C<DmiS;CC:foC^r . 1 <0 '^X^jZ> 

aSSl b<bJ:^^>^2 a, 2 b <t 1 
mmmtvf^\ X^:/3a. 3 b^^:bii-r02CD^^ 

^i^iiss<!:P?i^. */c. ccxm^^rnKD^^wmm 

ts :=i>5?^h81a. 81bi, 3i^>^h85a. 85 
bt. i&m^S 1 a a. 8 1 b bi, 4^^'/^•v/^8 6 
a. 8 6biCCJ:«3v-r^7PV^'>X-/-y^8 0;^ltfi£ 

[008 9] mmm^s^mm^^m i (Dmrnm^^e 

FM:^l87;&/M/r. iS8S 1 b tc^^^nri^-So 01 

9 r «m 1 (^)iiSS^ff -^ra±^e 7<!:br'7YJl.^20 

t^m<oy ^ )i^2 0' fimTn^tixi^^^^^ miom 
mmm^m±^m7i:Lxy^)i^3o. 4o, tmm 
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^5 1 a t)€effl5Hi8-C*4. 

(0 09 0] ;X«C. 01 9«:n^L//cv-<i7Dv>->X-/' 

a, 3afflS*>ig^«:puabflF*tf^C<E:4»ror*J<. 
[0 09 1 ] m^L/fctte'?, iimK?. n^iff h8 1 
b3ta<Die^8 1 bbtiX^T-Zbi^r^bTliS© 
■C. 7.^^2\i. 3 b©»Sjg?«iK»ggfiSt3nri^S. 
C(D<t€f. Sll(DKiaim^lg6*>e>7-i;l'3»2 0' 
br^l b«:iECDSBE35iEn)5n3n&£. IgSSlbtc^ 10 
lBg3tifc;:^i':/2 b<D^®«:iESffiA5^*^S. CtxfC 
02{C7nb/c-7-/^'a-7i/>x-^ 1 0 a. I 
0 b ilnlG/^-C. ;^ ^ 2 b i rJ> i7 h 8 1 b iCD 

I- 8 1 b«Kfil gffllKjSftbr. n>5Ji?h8Ib 

CD5t^(cmsnrcm«)^8 1 b b AiX ^2 b 

[0092] CCDit, +f >'^•5^^^8 6 a. 86b«:J: 
OaSSl b(^^l a. 1 c. S6(C(£|iggl a. Ic 20 

ft,ntcmmm^ s *iffi(D-7 w ^ aisaisS'Njgn.s. c 

mmms 1 b bfcat*i/cSISl bisJ:V^:^it^2b<D 

[0093] —fj. mm 1 b'^©sii<oEn»p3&H?±3n 

€><!:. Xir:?'2 b<t:3>if h 8 1 b i<Dra<D5K?l;^AS 
^c<>5:S. C©fcJ6, a^^i' h8 1 b«7c©01*K:f? 30 
-5©-C. ll?>'«5iHag8 1 b bW;^5f^2 b ifBraT-S. 

^. S 1 9(DmftSi,VI,m 1 7 <!:|5l»{C«*8):cJf^©:3> 

[0 09 4] tfc. mffkbtjii^ii^. mzaymmm^e 

a. 6b«:X3»:/3a. 3 b K:-?-n-?'n«^U"C. 
:/2a. 2 b«:$iJ0Hl^S*EnflnUfc<b#»^^«:j: 
f33>$?i' h8 1 a. 8 1 b{C^S-rS^<^*»2©$lJ 
Mf^Hea. 6 b?r/M/-C^aitm-r^cfc^«CUr«>J; 40 

COit-. IS2©*iJiai{t-^*g6 a. 6btcttll2© 
iSSaift-^Fait^STa. 7b*i«i|^S*l*. 
[0095] (117 ©IU6©ilf$Si) fe{±f«. *#£W{C 

©^tBSfc«fi£-C#S, 02 IW. 2f:%B^«:j:«3 01 <!: 
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* NOTICES * ^ 

JPO and NCIPI are not responsible for any 
danages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] In the high frequency circuit which switches the passage condition of a high frequency signal by 
controlling the micro machine switch which connects and opens between the 1st and 2nd distributed 
constant tracks in high frequency The RF circuit characterized by having the 1st RF signal inhibition 
means which is connected to the 1st control signal line which impresses the control signal for controlling 
said micro machine switch to said micro machine switch, and this 1st control signal line, and prevents 
passage of said RF signal. 

[Claim 2] In the high frequency circuit which switches the passage condition of a high frequency signal by 
controlling the micro machine switch which connects and opens between the 1 st distributed constant 
track and touch-down in high frequency The 1st control signal line which impresses the control signal for 
controlling said micro machine switch to said micro machine switch. The RF circuit characterized by having 
the 1 st RF signal inhibition means which is connected to this 1 st control signal line, and prevents passage 
of said RF signal, and the 2nd distributed constant track being constituted by said touch-down. 
[Claim 3] In the high frequency circuit which switches the passage condition of a high frequency signal by 
controlling the micro machine switch which connects and opens between the 1 st and 2nd distributed 
constant tracks in high frequency The 1st control signal line which said micro machine switch has the 1st 
and 2nd electrodes, and impresses the control signal for controlling said micro machine switch to one side 
of said 1st and 2nd electrodes further, The RF circuit characterized by having the 1st RF signal inhibition 
means which is connected to this 1st control signal line, and prevents passage of said RF signal. 
[Claim 4] In the high frequency circuit which switches the passage condition of a high frequency signal by 
controlling the micro machine switch which connects and opens between the 1 st distributed constant 
track and touch-down in high frequency The 1st control signal line which said micro machine switch has 
the 1st and 2nd electrodes, and impresses the control signal for controlling said micro machine switch to 
one side of said 1st and 2nd electrodes further. The RF circuit characterized by having the 1st RF signal 
inhibition means which is connected to this 1 st control signal line, and prevents passage of said RF signal, 
and the 2nd distributed constant track being constituted by said touch-down. 

[Claim 5] The principal ray way which a RF signal spreads, and the 1 st distributed constant track where 
the tip was wide opened while connecting with this principal ray way. The 2nd distributed constant track 
where it has been arranged and the tip was wide opened so that it might estrange with the tip of this 1st 
distributed constant track, The micro machine switch which is based on a control signal, and connects and 
opens between said 1st and 2nd distributed constant tracks in high frequency. The RF circuit 
characterized by having the 1st RF signal inhibition means which is connected to the 1st control signal line 
which impresses said control signal to this micro machine switch, and this 1st control signal line, and 
prevents passage of said RF signal. 

[Claim 6] The principal ray way which a RF signal spreads, and the 1st distributed constant track where 
the tip was wide opened while connecting with this principal ray way. The touch-down arranged so that it 
may estrange with the tip of this 1st distributed constant track. The micro machine switch which is based 
on a control signal, and connects and opens between said 1 st distributed constant track and said touch- 
down in high frequency. The RF circuit characterized by having the 1st RF signal inhibition means which is 
connected to the 1st control signal line which impresses said control signal to this micro machine switch, 
and this 1st control signal line, and prevents passage of said RF signal, and the 2nd distributed constant 
track being constituted by said touch-down. 

[Claim 7] The 1st distributed constant track which consists of two tracks which estranged mutually and 
have been arranged. The 2nd two distributed constant tracks where electric merits differ mutually 
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[ estrange respectively with sSK both tracks which constitute this 1 s^aistributed constant track, and it is 
arranged, and ], The micro machine switch which changes the passage phase of the RF signal which 
spreads said 1st distributed constant track by switching the 2nd [ said ] distributed constant track which 
connects in RF said both tracks which constitute said 1st distributed constant track based on a control 
signal. The RF circuit characterized by having the 1st RF signal inhibition means which is connected to the 
1st control signal line which impresses said control signal to this micro machine switch, and this 1st control 
signal line, and prevents passage of said RF signal. 

[Claim 8] In the high frequency circuit which switches a passage frequency band or an inhibition frequency 
band by controlling the micro machine switch which connects and opens between the 1 st and 2nd 
distributed constant tracks in high frequency The RF circuit characterized by having the 1st RF signal 
inhibition means which is connected to the 1st control signal line which impresses the control signal for 
controlling said micro machine switch to said micro machine switch, and this 1st control signal line, and 
prevents passage of said RF signal. 

[Claim 9] In a high frequency circuit claims 1, 2, and 5 - given in 8 any 1 terms said micro machine switch 
The contact which connects said 1st and 2nd distributed constant tracks in RF when it has been arranged 
free [ attachment and detachment ] to said 1 st and 2nd distributed constant tracks and said both 1 st and 
2nd distributed constant tracks are contacted. It has a support means supporting this contact, and the 1st 
electrode arranged directly under said contact in the clearance between said 1st and 2nd distributed 
constant tracks. Said contact It is the RF circuit characterized by being the 2nd electrode which 
constitutes capacitor structure with said 1st electrode, and connecting said 1st control signal line to one 
electrode of said 1st and 2nd electrodes electrically. 

[Claim 10] In a high frequency circuit claims 1, 2, and 5 - given in 8 any 1 terms said micro machine switch 
The contact which connects said 1st and 2nd distributed constant tracks in RF when it has been arranged 
free [ attachment and detachment ] to said 1st and 2nd distributed constant tracks and said both 1st and 
2nd distributed constant tracks are contacted, Both the support means supporting this contact, said the 
1st and 2nd distributed constant track itself and the clearance between these, and the 1st electrode 
arranged in the location to estrange, It is the RF circuit which is equipped with the 2nd electrode which is 
attached in said support means and constitutes capacitor structure with said 1st electrode so that it may 
counter with this 1st electrode, and is characterized by connecting said 1st control signal line to one 
electrode of said 1st and 2nd electrodes electrically. 

[Claim 11] It is the high frequency circuit characterized by the part between said said contacts to the 2nd 
electrode of said support means of said micro machine switch having insulation in a high frequency circuit 
according to claim 10. 

[Claim 12] In a RF circuit claims 1, 2, and 5 - given in 8 any 1 terms While an end is fixed to one side of 
said 1st and 2nd distributed constant tracks The contact which connects said 1st and 2nd distributed 
constant tracks in RF when it is formed so that another side of said 1 st and 2nd distributed constant 
tracks and attachment and detachment of the other end may be attained, and the other end contacts 
another side of said 1st and 2nd distributed constant tracks. It has the 1st electrode arranged directly 
under said contact in the clearance between said 1st and 2nd distributed constant tracks. Said contact It 
is the RF circuit characterized by being the 2nd electrode which constitutes capacitor structure with said 
1st electrode, and connecting said 1st control signal line to one electrode of said 1st and 2nd electrodes 
electrically. 

[Claim 13] In a RF circuit claim 1 - given in 12 any 1 terms said 1st RF signal inhibition means The high 
impedance track which an end is connected to said micro machine switch, and has about 1/of bigger 
characteristic impedances of the wavelength of said RF signal than the characteristic impedance of said 
1st and 2nd distributed constant tracks by the electric merit of 4, It consists of a low impedance track 
which the other end is opened wide and has about 1/of characteristic impedances of the wavelength of 
said RF signal smaller than the characteristic impedance of said high impedance track with the electric 
length of 4 while an end is connected to the other end of said high impedance track. Said 1st. control signal 
line is a RF circuit characterized by connecting with the other end of said high impedance track. 
[Claim 14] In a RF circuit claim 1 - given in 12 any 1 terms said 1st RF signal inhibition means The high 
impedance track which an end is connected to said micro machine switch, and has about 1/of bigger 
characteristic impedances of the wavelength of said RF signal than the characteristic impedance of said 
1st and 2nd distributed constant tracks by the electric merit of 4, It is the RF circuit which consists of a 
capacitor formed between the other end of said high impedance track, and touch-down, and is 
characterized by connecting said 1st control signal line to the other end of said high impedance track. 
[Claim 15] It is the RF circuit characterized by said 1st RF signal inhibition means consisting of an 
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inductance component in a R^^ircuit claim 1 - given in 1 2 any 1 terms. 

[Claim 16] It is the RF circuit characterized by consisting of a resistance element which has an impedance 
with said 1st sufTiciently bigger RF signal inhibition means than the characteristic impedance of said 1st 
and 2nd distributed constant tracks in a RF circuit claim 1 - given in 12 any 1 terms. 

[Claim 17] It is the RF circuit characterized by inserting said resistance element in said 1st control signal 
line in a RF circuit according to claim 1 6 at the serial. 

[Claim 18] Said resistance element is a RF circuit characterized by opening the other end wide while an 
end is connected to said 1st control signal line in a RF circuit according to claim 16. 

[Claim 19] In a RF circuit claims 3, 4, and 9 - given in 18 any 1 terms While charging the charge which is 
electrically connected to the electrode of another side to which said 1st control signal line is not 
electrically connected among said 1st and 2nd electrodes of said micro machine switch, and is generated 
by electrostatic induction in the electrode of said another side at the time of impression initiation of said 
control signal to one [ said ] electrode The RF circuit characterized by having the 2nd RF signal inhibition 
means which is connected to the 2nd control signal line which discharges said charge from the electrode of 
said another side at the time of an impression halt of said control signal to one [ said ] electrode, and said 
2nd control signal line, and prevents passage of said RF signal. 

[Claim 20] In a RF circuit claims 3, 4, and 9 - given in 18 any 1 terms The 2nd control signal line which 
impresses the constant voltage which said 1st control signal line is electrically connected to the electrode 
of another side which is not connected electrically among said 1st and 2nd electrodes of said micro 
machine switch, and has a polarity contrary to said control signal, The RF circuit characterized by having 
the 2nd RF signal inhibition means which is connected to said 2nd control signal line, and prevents passage 
of said RF signal. 

[Claim 21] In a RF circuit according to claim 19 or 20 said 2nd RF signal inhibition means The high 
impedance track which an end is connected to the electrode of said another side of said micro machine 
switch, and has about 1 /of bigger characteristic impedances of the wavelength of said RF signal than the 
characteristic impedance of said 1st and 2nd distributed constant tracks by the electric merit of 4, It 
consists of a low impedance track which the other end is opened wide and has about 1/of characteristic 
impedances of the wavelength of said RF signal smaller than the characteristic impedance of said high 
impedance track with the electric length of 4 while an end is connected to the other end of said high 
impedance track. Said 2nd control signal line is a RF circuit characterized by connecting with the other end 
of said high impedance track. 

[Claim 22] In a RF circuit according to claim 19 or 20 said 2nd RF signal inhibition means The high 
impedance track which an end is connected to the electrode of said another side of said micro machine 
switch, and has about 1/of bigger characteristic impedances of the wavelength of said RF signal than the 
characteristic impedance of said 1st and 2nd distributed constant tracks by the electric merit of 4, It is the 
RF circuit which consists of a capacitor formed between the other end of said high impedance track, and 
touch-down, and is characterized by connecting said 2nd control signal line to the other end of said high 
impedance track. 

[Claim 23] It is the RF circuit characterized by said 2nd RF signal inhibition means consisting of an 
inductance component in a RF circuit according to claim 19 or 20. 

[Claim 24] It is the RF circuit characterized by consisting of a resistance element which has an impedance 
with said 2nd sufficiently bigger RF signal inhibition means than the characteristic impedance of said 1st 
and 2nd distributed constant tracks in a RF circuit according to claim 1 9 or 20. 

[Claim 25] It is the RF circuit characterized by inserting said resistance element in said 2nd control signal 
line in a RF circuit according to claim 24 at the serial. 

[Claim 26] Said resistance element is a RF circuit characterized by opening the other end wide while an 
end is connected to said 2nd control signal line in a RF circuit according to claim 24. 
[Claim 27] In a RF circuit claims 3, 4, and 9 - given in 12 any 1 terms While charging the charge which is 
electrically connected to the electrode of another side to which said 1st control signal line is not 
electrically connected among said 1st and 2nd electrodes of said micro machine switch, and is generated 
by electrostatic induction in the electrode of said another side at the time of impression initiation of said 
control signal to one [ said ] electrode The 2nd control signal line which discharges said charge from the 
electrode of said another side at the time of an impression halt of said control signal to one [ said ] 
electrode, It has the 2nd RF signal inhibition means which is connected to said 2nd control signal line, and 
prevents passage of said RF signal. Said 1st and 2nd RF signal inhibition means Each end is connected to 
the 1st and 2nd electrodes of said micro machine switch. About 1/of and bigger characteristic impedances 
of the wavelength of said RF signal than the characteristic impedance of said 1st and 2nd distributed 
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constant tracks with the electro length of 4 It is constituted by the capacitor formed between the other 
ends of each 1 st [ which it has ], 2nd high impedance track and said 1 st [ the ], and 2nd high impedance 
tracks. The other end of said 1st high impedance track is a RF circuit characterized by connecting with 
said 1st control signal line, and connecting the other end of said 2nd high impedance track to RF-touch- 
down. 

[Claim 28] In a RF circuit claims 3, 4, and 9 - given in 12 any 1 terms The 2nd control signal line which 
impresses the constant voltage which said 1st control signal line is electrically connected to the electrode 
of another side which is not connected electrically among said 1st and 2nd electrodes of said micro 
machine switch, and has a polarity contrary to said control signal. It has the 2nd RF signal inhibition means 
which is connected to said 2nd control signal line, and prevents passage of said RF signal. Said 1st and 2nd 
RF signal inhibition means Each end is connected to the 1st and 2nd electrodes of said micro machine 
switch. About 1/of and bigger characteristic impedances of the wavelength of said RF signal than the 
characteristic impedance of said 1st and 2nd distributed constant tracks with the electric length of 4 It is 
constituted by the capacitor formed between the other ends of each 1st [ which it has ], 2nd high 
impedance track and said 1 st [ the 1 and 2nd high impedance tracks. The other end of said 1 st high 
impedance track is a RF circuit characterized by connecting with said 1st control signal line, and 
connecting the other end of said 2nd high impedance track to RF-touch-down. 

[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the high frequency circuit where a micro machine switch 
is especially used as a switching element about the high frequency circuit which switches the passage 
condition of a high frequency signal by ON / off control of a switching element. 
[0002] 

[Description of the Prior Art] A phase shifter is in one of the RF circuits which switch the passage 
condition of a RF signal by ON / off control of a switching element. Drawing 30 is the block diagram 
showing an example of the conventional phase shifter. In this drawing, wavelength of the RF signal RF 
which spreads the principal ray way 101 is set to lambda. The phase shifter shown in drawing 30 is a phase 
shifter of a low deadline form. That is, two stubs 102a and 102b by which tip disconnection was carried out 
separate abbreviation lambda / 4 mutually, and are connected, and two another stubs 103a and 103b by 
which tip disconnection was carried out further too estrange with the tip of Stubs 102a and 102b, are 
arranged, and are in the principal ray way 101. Switching element 104a is arranged between stub 102a and 
103a, and, similariy switching element 104b is arranged between stub 102b and 103b. 

[0003] Switching elements 104a and 104b are connected to the control unit 105 through the control signal 
line 106. This control device 105 turns on/controls [ off] switching elements 104a and 104b at 
coincidence, and outputs the control signal S which switches the connection condition of Stubs 102a and 
103a and Stubs 102b and 103b to coincidence. 

[0004] When off, only Stubs 102a and 102b are loaded in the principal ray way 101 for switching elements 
104a and 104b. On the other hand, when switching elements 104a and 104b serve as ON, Stubs 103a and 
103b will be further loaded through these switching elements 104a and 104b. Therefore, the electric length 
of the stub loaded in the principal ray way 101 can be changed by carrying out ON/OFF control of the 
switching elements 104a and 104b. 

[0005] The susceptance of the stub seen from the principal ray way 101 side changes with the electric 
length of the stub loaded. On the other hand, the passage phase of the principal ray way 101 changes with 
these susceptances. Therefore, the amount of phase shifts of the RF signal RF which spreads the principal 
ray way 101 can be switched by carrying out ON/OFF control of the switching elements 104a and 104b. 
[0006] About this kind of phase shifter, the usabiilty of a micro machine switch is pointed out as switching 
elements 104a and 104b recently. This micro machine switch is the switching element machined minutely, 
and has the description that there is little loss and it is low cost and a low power compared with other 
components, such as an PIN diode switch. 

[0007] Drawing 31 is the perspective view showing the example of 1 configuration of a micro machine 
switch. Micro machine switch 110b shown in this drawing shall constitute switching element 104b shown in 
drawing 30 . 

[0008] First, the configuration of this micro machine switch 110b is explained. Stubs 102b and 103b 
separate few clearances, and are formed on the substrate 119. The cantilevered suspension is carried out 
to the up space of the clearance between these stubs 102b and 103b by the support means 113 so that 
Stubs 102b and 103b and attachment and detachment of contact 111 may be attained. The support means 
113 is constituted by post 114 and two arms 115, Post 114 is estranged with Stubs 102b and 103b, and is 
formed on the substrate 119. From the side-face upper part of post 114, two arms 115 are extended and 
contact 1 1 1 is attached at the tip of each arm 115. 

[0009] On the other hand, the control electrode 1 12 is formed the clearance between the stubs 102b and 
103b on a substrate 119, i.e., directly under contact 111. The thickness of this control electrode 112 is 
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fStubs 102b and 103b. The control signal lin 



thinner than the thickness of Stubs 102b and 103b. The control signal line 106 to which the control unit 
105 was connected is connected to this control electrode 112. Therefore, the control signal S outputted 
from the control unit 105 is impressed to a control electrode 112 through the control signal line 106. 
[0010] Next, actuation of this micro machine switch 110b is explained. While positive charge will be 
generated on the front face of a control electrode 112 if a forward electrical potential difference is 
impressed when an electrical potential difference is impressed to a control electrode 1 1 2 as a control 
signal S for example, a negative charge appears by electrostatic induction in the inferior surface of tongue 
of a control electrode 112 and the contact 111 which counters, and contact 111 can be drawn near to the 
stub 1 02b and 1 03b side with the suction force between both. 

[001 1] At this time, since the die length of contact 1 1 1 is longer than the clearance between Stubs 102b 
and 103b, contact 111 contacts both stubs 102b and 103b, and Stubs 102b and 103b are connected in RF 
through contact 111. Moreover, if impression of the forward electrical potential difference to a control 
electrode 1 12 is stopped, since a suction force will be lost, contact 111 returns to the location which origin 
estranged according to the stability of an arm 115. Thereby, RF connection of Stubs 102b and 103b is 
opened wide. 
[0012] 

[Problem(s) to be Solved by the Invention] However, with the conventional phase shifter shown in drawing 
30 , by having used micro machine switch 1 10b shown in drawing 3131 as switching element 104b as it was, 
the RF signal RF which flows when Stubs 102b and 103b are connected will carry out an electromagnetic 
coupling from contact 111 to a control electrode 112, and it will reveal to the control signal line 1 06. As for 
leakage of the RF signal RF, only this part to have revealed will increase an insertion loss. Moreover, the 
power revealed depending on the configuration of the control signal line 1 06 joined together to other 
tracks, and there was a problem of having had a bad influence on the property of the whole circuit, or 
becoming the cause of resonance. 

[0013] It is made in order that this invention may solve such a technical problem, and the purpose is in 
reducing the insertion loss of the RF circuit where a micro machine switch is used as a switching element. 
Moreover, other purposes are to improve the RF property of a circuit that the above-mentioned RF circuit 
is used. 
[0014] 

[Means for Solving the Problem] In order to solve such a technical problem, the RF circuit of this invention 
In the high frequency circuit which switches the passage condition of a high frequency signal by controlling 
the micro machine switch which connects and opens between the 1st and 2nd distributed constant tracks 
in high frequency It is characterized by having the 1 st RF signal inhibition means which is connected to the 
1st control signal line which impresses the control signal for controlling a micro machine switch to a micro 
machine switch, and this 1 st control signal line, and prevents passage of a RF signal. Or it sets in the high 
frequency circuit which switches the passage condition of a high frequency signal by controlling the micro 
machine switch which connects and opens between the 1st distributed constant track and touch-down in 
high frequency. The 1 st control signal line which impresses the control signal for controlling a micro 
machine switch to a micro machine switch. It has the 1st RF signal inhibition means which is connected to 
this 1st control signal line, and prevents passage of a RF signal, and is characterized by the 2nd distributed 
constant track being constituted by touch-down. Or it sets in the high frequency circuit which switches 
the passage condition of a high frequency signal by controlling the micro machine switch which connects 
and opens between the 1st and 2nd distributed constant tracks in high frequency. The 1st control signal 
line which a micro machine switch has the 1st and 2nd electrodes, and impresses the control signal for 
controlling a micro machine switch to one side of the 1st and 2nd electrodes further. It is characterized by 
having the 1st RF signal inhibition means which is connected to this 1st control signal line, and prevents 
passage of a RF signal. Or it sets in the high frequency circuit which switches the passage condition of a 
high frequency signal by controlling the micro machine switch which connects and opens between the 1st 
distributed constant track and touch-down in high frequency. The 1 st control signal line which a micro 
machine switch has the 1st and 2nd electrodes, and impresses the control signal for controlling a micro 
machine switch to one side of the 1st and 2nd electrodes further. It has the 1st RF signal inhibition means 
which is connected to this 1 st control signal line, and prevents passage of a RF signal, and is characterized 
by the 2nd distributed constant track being constituted by touch-down. Or the principal ray way which a 
RF signal spreads and the 1st distributed constant track where the tip was wide opened while connecting 
with this principal ray way, The 2nd distributed constant track where it has been arranged and the tip was 
wide opened so that it might estrange with the tip of this 1st distributed constant track. The micro 
machine switch which is based on a control signal, and connects and opens between the 1st and 2nd 
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distributed constant tracks inmgh frequency. It has the 1st RF signal inhibition means which is connected 
to the 1st control signal line which impresses a control signal to this micro machine switch, and this 1st 
control signal line, and prevents passage of a RF signal. Or the principal ray way which a RF signal spreads 
and the 1st distributed constant track where the tip was wide opened while connecting with this principal 
ray way, The touch-down arranged so that it may estrange with the tip of this 1 st distributed constant 
track. The micro machine switch which is based on a control signal, and connects and opens between the 
1st distributed constant track and touch-down in high frequency, It has the 1st RF signal inhibition means 
which is connected to the 1st control signal line which impresses a control signal to this micro machine 
switch, and this 1st control signal line, and prevents passage of a RF signal, and the 2nd distributed 
constant track is constituted by touch-down. Or the 1st distributed constant track which consists of two 
tracks which estranged mutually and have been arranged. The 2nd two distributed constant tracks where 
electric merits differ mutually [ estrange respectively with both tracks which constitute this 1 st distributed 
constant track and it is arranged, and ], The micro machine switch which changes the passage phase of 
the RF signal which spreads the 1st distributed constant track by switching the 2nd distributed constant 
track which connects in RF both tracks which constitute the 1st distributed constant track based on a 
control signal, It has the 1st RF signal inhibition means which is connected to the 1st control signal fine 
which impresses a control signal to this micro machine switch, and this 1st control signal line, and prevents 
passage of a RF signal. Or in the highHrequency circuit which switches a passage frequency band or an 
inhibition frequency band, it has the 1st high-frequency signal inhibition means which is connected to the 
1st control signal line which impresses the control signal for controlling a micro-machine switch to a 
micro-machine switch, and this 1st control signal line, and prevents passage of a high-frequency signal by 
controlling the micro-machine switch which connects and opens between the 1st and 2nd distributed 
constant tracks in high frequency. Thus, leakage of the RF signal to the 1st control signal line can be 
prevented by forming the 1st above RF signal inhibition means in the 1st control signal line. 
[0015] In these high frequency circuits the example of the 1st configuration of a micro machine switch The 
contact which connects the 1st and 2nd distributed constant tracks in RF when it has been arranged free 
[ attachment and detachment ] to the 1st and 2nd distributed constant tracks and both 1st and 2nd 
distributed constant tracks are contacted. It has a support means supporting this contact, and the 1st 
electrode arranged directly under the contact in the clearance between the 1 st and 2nd distributed 
constant tracks. Contact It is the 2nd electrode which constitutes capacitor structure with the 1 st 
electrode, and the 1st control signal line is electrically connected to one electrode of the 1st and 2nd 
electrodes. Moreover, the example of the 2nd configuration of a micro machine switch The contact which 
connects the 1st and 2nd distributed constant tracks in RF when it has been arranged free [ attachment 
and detachment ] to the 1st and 2nd distributed constant tracks and both 1st and 2nd distributed constant 
tracks are contacted. Both the support means supporting this contact, the 1st, the 2nd distributed 
constant track itself and the clearance between these, and the 1st electrode arranged in the location to 
estrange. It has the 2nd electrode which is attached in a support means and constitutes capacitor 
structure with the 1 st electrode so that it may counter with this 1 st electrode, and the 1 st control signal 
line is electrically connected to one electrode of the 1 st and 2nd electrodes. In this case, as for the 
support means of a micro machine switch, the part between contacts to the 2nd electrode may have 
insulation. Moreover, the example of the 3rd configuration of a micro machine switch So that another side 
of the 1 st and 2nd distributed constant tracks and attachment and detachment of the other end may be 
attained, while an end is fixed to one side of the 1st and 2nd distributed constant tracks The contact 
which connects the 1st and 2nd distributed constant tracks in RF when it is formed and the other end 
contacts another side of the 1st and 2nd distributed constant tracks, It has the 1st electrode arranged 
directly under the contact in the clearance between the 1 st and 2nd distributed constant tracks, and 
contact is the 2nd electrode which constitutes capacitor structure with the 1st electrode, and the 1st 
control signal line is electrically connected to one electrode of the 1st and 2nd electrodes. 
[0016] In the above-mentioned RF circuit moreover, the example of the 1st configuration of the 1st RF 
signal inhibition means The high impedance track which an end is connected to a micro machine switch, 
and has about 1/of bigger characteristic impedances of the wavelength of a RF signal than the 
characteristic impedance of the 1st and 2nd distributed constant tracks by the electric merit of 4, It 
consists of a low impedance track which the other end is opened wide and has about 1/of characteristic 
impedances of the wavelength of a RF signal smaller than the characteristic impedance of a high 
impedance track with the electric length of 4 while an end is connected to the other end of a high 
impedance track The 1st control signal line It connects with the other end of a high impedance track. 
Moreover, the example of the 2nd configuration of the 1st high frequency signal inhibition means consists 
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of a capacitor formed between the high impedance track which an end is connected to a micro machine 
switch, and has about 1 /of bigger characteristic impedances of the wavelength of a high frequency signal 
than the characteristic impedance of the 1st and 2nd distributed constant tracks by the electric merit of 4, 
and the other end of a high impedance track and touch-down, and the 1 st control signal line is connected 
to the other end of a high impedance track. Moreover, the example of the 3rd configuration of the 1st RF 
signal inhibition means consists of an inductance component. Moreover, the example of the 4th 
configuration of the 1st RF signal inhibition means consists of a resistance element which has a sufficiently 
bigger impedance than the characteristic impedance of the 1st and 2nd distributed constant tracks. In this 
case, the resistance element may be inserted in the 1st control signal line at the serial, and while an end is 
connected to the 1st control signal line, the other end may be opened wide. 

[0017] Moreover, the RF circuit mentioned above While charging the charge which the control signal line of 
[ 1st ] the 1st and 2nd electrodes of a micro machine switch is electrically connected to the electrode of 
another side which is not connected electrically, and is generated by electrostatic induction in the 
electrode of another side at the time of impression initiation of the control signal to one electrode You may 
make it have further the 2nd RF signal inhibition means which is connected to the 2nd control signal line 
which discharges a charge from the electrode of another side at the time of an impression halt of the 
control signal to one electrode, and the 2nd control signal line, and prevents passage of a RF signal. Thus, 
a switching rate becomes quick while the switching operation of a micro machine switch is stabilized by 
carrying out the charge and discharge of the charge generated by electrostatic induction through the 2nd 
control signal line. Moreover, leakage of the RF signal to the 2nd control signal line can be prevented by 
forming the 2nd above RF signal inhibition means in the 2nd control signal line. 

[0018] Or the 2nd control signal line which impresses the constant voltage which the high frequency circuit 
mentioned above is electrically connected to the electrode of another side to which the control signal line 
of [ 1st ] the 1st and 2nd electrodes of a micro machine switch is not connected electrically, and has a 
polarity contrary to a control signal. You may make it have further the 2nd RF signal inhibition means which 
is connected to the 2nd control signal line, and prevents passage of a RF signal. Thus, if the predetermined 
electrical potential difference is beforehand applied to the electrode of the direction where a control signal 
is not impressed, magnitude of the electrical potential difference of a control signal can be made small that 
much. Moreover, leakage of the RF signal to the 2nd control signal line can be prevented by forming the 
2nd above RF signal inhibition means in the 2nd control signal line which impresses a constant voltage. 
[0019] In these cases, the example of the 1st configuration of the 2nd RF signal inhibition means The high 
impedance track which an end is connected to the electrode of another side of a micro machine switch, 
and has about 1 /of bigger characteristic impedances of the wavelength of a RF signal than the 
characteristic impedance of the 1st and 2nd distributed constant tracks by the electric merit of 4, It 
consists of a low impedance track which the other end is opened wide and has about 1/of characteristic 
impedances of the wavelength of a RF signal smaller than the characteristic Impedance of a high 
impedance track with the electric length of 4 while an end is connected to the other end of a high 
impedance track. The 2nd control signal line It connects with the other end of a high impedance track. 
Moreover, the example of the 2nd configuration of the 2nd RF signal inhibition means The high impedance 
track which an end is connected to the electrode of another side of a micro machine switch, and has about 
1/of bigger characteristic impedances of the wavelength of a RF signal than the characteristic impedance 
of the 1st and 2nd distributed constant tracks by the electric merit of 4, It consists of a capacitor formed 
between the other end of a high impedance track, and touch-down, and the 2nd control signal line is 
connected to the other end of a high impedance track. Moreover, the example of the 3rd configuration of 
the 2nd RF signal inhibition means consists of an inductance component. Moreover, the example of the 4th 
configuration of the 2nd RF signal inhibition means consists of a resistance element which has a 
sufficiently bigger impedance than the characteristic impedance of the 1st and 2nd distributed constant 
tracks. In this case, the resistance element may be inserted in the 2nd control signal line at the serial, and 
while an end is connected to the 2nd control signal line, the other end may be opened wide. 
[0020] Moreover, while the above-mentioned high frequency circuit charges the charge which the control 
signal line of [ 1 st ] the 1 st and 2nd electrodes of a micro machine switch is electrically connected to the 
electrode of another side which is not connected electrically, and is generated by electrostatic induction in 
the electrode of another side at the time of impression initiation of the control signal to one electrode The 
2nd control signal line which discharges a charge from the electrode of another side at the time of an 
impression halt of the control signal to one electrode, It has the 2nd RF signal inhibition means which is 
connected to the 2nd control signal line, and prevents passage of a RF signal. The 1st and 2nd RF signal 
inhibition means The 1st which each end is connected to the 1st and 2nd electrodes of a micro machine 
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switch, and has about 1/of bigger characteristic impedances of the wavelength of a RF signal than the 
characteristic impedance of the 1 st and 2nd distributed constant tracks by the electric merit of 4, and the 
2nd high impedance track. It is constituted by the capacitor formed between the other ends of each 1st 
and 2nd high impedance tracks. The other end of the 1st high impedance track It connects with the 1st 
control signal line, and the other end of the 2nd high impedance track is good also as a configuration 
connected to RF-touch-down. Or the 2nd control signal line which impresses the constant voltage which 
the control signal line of [ 1st ] the 1st and 2nd electrodes of a micro machine switch is electrically 
connected to the electrode of another side which is not connected electrically, and has a polarity contrary 
to a control signal, It has the 2nd RF signal inhibition means which is connected to the 2nd control signal 
line, and prevents passage of a RF signal. The 1st and 2nd RF signal inhibition means The 1st which each 
end is connected to the 1st and 2nd electrodes of a micro machine switch, and has about 1/of bigger 
characteristic impedances of the wavelength of a RF signal than the characteristic impedance of the 1st 
and 2nd distributed constant tracks by the electric merit of 4, and the 2nd high impedance track. It is 
constituted by the capacitor formed between the other ends of each 1st and 2nd high impedance tracks. 
The other end of the 1st high impedance track It connects with the 1st control signal line, and the other 
end of the 2nd high impedance track is good also as a configuration connected to RF-touch-down. The 1st 
RF signal inhibition means is constituted by the 1st high impedance track, a capacitor, and touch-down in 
these configurations. Moreover, the 2nd RF signal inhibition means is constituted by connecting the 2nd 
high impedance track to touch-down. 
[0021] 

[Embodiment of the Invention] Hereafter, with reference to a drawing, a phase shifter is made into an 
example and the gestalt of operation of the RF circuit by this invention is explained to a detail. 
(Gestalt of the 1st operation) Drawing 1 is the block diagram showing the configuration of the 1st of the 
gestalt of operation of this invention. 

[0022] Two stub (1st distributed constant track) 2a by which tip disconnection was carried out, and 2b 
separate in the principal ray way 1 abbreviation lambda / 4 mutually, and are connected to it. Here, lambda 
is the wavelength of the RF signal RF which spreads the principal ray way 1. Furthermore, two another 
stubs (2nd distributed constant track) 3a and 3b by which tip disconnection was carried out too estrange 
with the tip of stub 2a and 2b, are arranged, and are. Here, the clearance between L2, stub 2a, 2b, and stub 
3a and 3b is set [ stub 2a and the electric length of 2b ] for LI and the electric length of Stubs 3a and 3b 
with G. 

[0023] Micro machine switch 4a is arranged between stub 2a and 3a, and, similarly micro machine switch 
4b is arranged between stub 2b and 3b. Moreover, the micro machine switches 4a and 4b are connected to 
the control unit 5 through the 1st control signal line 6. This control device 5 turns on/controls [ off] the 
micro machine switches 4a and 4b at coincidence, and outputs the control signal S which switches the 
connection condition of Stubs 2a and 3a and stub 2b, and 3b to coincidence. However, the 1 st RF signal 
inhibition means 7 is inserted in the 1st control signal line 6. This 1st high frequency signal inhibition means 
7 prevents passage of the high frequency signal RF which flows when Stubs 2a and 3a and stub 2b, and 3b 
are connected. The phase shifter of a low deadline form is constituted by the above. 

[0024] Next, the principle of the amount change-over of phase shifts by the phase shifter shown in drawing 
1 is explained. The control signal S outputted from a control device 5 is off, and when each high frequency 
connection of Stubs 2a and 3a and stub 2b, and 3b is opened wide, only the electric merit's LI stub 2a and 
2b are loaded in the principal ray way 1. On the other hand, if a control signal S serves as ON and Stubs 2a 
and 3a and stub 2b, and 3b are connected respectively in high frequency. Stubs 3a and 3b will be further 
loaded in the principal ray way 1 through the micro machine switches 4a and 4b. At this time, the electric 
length of the stub loaded in the principal ray way 1 is about set to LI +L2+G. Therefore, the electric length 
of the stub loaded in the principal ray way 1 by ON/OFF of a control signal S can be changed. 
[0025] The susceptance of the stub seen from the principal ray way 1 changes with the electric length of 
the stub loaded. On the other hand, the passage phase of the principal ray way 1 changes with these 
susceptances. Therefore, the amount of phase shifts of the RF signal RF which spreads the principal ray 
way 1 can be switched by turning on / turning off a control signal S and controlling RF connection of Stubs 
2a and 3a and stub 2b, and 3b. 

[0026] Drawing 2 is the perspective view of the example of the 1st configuration of the micro machine 
switches 4a and 4b shown in drawing 1 . However, micro machine switch 10b which constitutes micro 
machine switch 4b shown in drawing 1 is indicated by drawing 2 . First, the configuration of this micro 
machine switch 10b is explained. 

[0027] As shown in drawing 2 . stub 2b and 3b separate few clearances, and are formed on the substrate 
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19. The cantilevered suspension is carried out to the up space of the clearance between this stub 2b and 
3b by support means 13b so that attachment and detachment of contact lib may be attained to both stub 
2b and 3b. Support means 13b is constituted by post14b and arm 15b. Post14b estranges with stub 2b and 
3b, and is formed on the substrate 19. Arm 15b has extended from the sideH^ace upper part of post14b to 
the up space of the clearance between stub 2b and 3b. Contact lib is attached in the point inferior 
surface of tongue of this arm 1 5b. 

[0028] On the other hand, control-electrode 12b is formed the clearance between stub 2b on a substrate 
19, and 3b, i.e., directly under contact 1 lb. The thickness of this control-electrode 12b is thinner than the 
thickness of stub 2b and 3b. Capacitor structure is formed of such contact lib and control— electrode 12b. 
In this case, the 1st electrode and contact lib are defined for control-electrode 12b as the 2nd electrode. 
Micro machine switch 10b is constituted by the above contact lib, support means 13b, and control- 
electrode 12b. in addition, the inferior surface of tongue of contact lib — Si02 etc. — an insulator layer 
(not shown) may be formed and the micro machine switch of a capacity-coupling form may be constituted. 
[0029] The 1 st control signal line 6 to which the control unit 5 was connected is electrically connected to 
this control-electrode 12b through the 1st RF signal inhibition means 7. In addition, you may constitute so 
that the 1st control signal line 6 may be electrically connected with contact lib instead of control- 
electrode 12b. Moreover, although signs that the control unit 5 was formed on the substrate 19 are shown 
by drawing 2 , the control unit 5 does not need to be formed on the substrate 19, may be installed on 
another substrate or in a case, and may not necessarily be connected to the 1st control signal line 6 with a 
cable etc. 

[0030] Next, actuation of micro machine switch 10b is explained. However, a control signal S shall consist 
of ON/OFF of a forward electrical potential difference. Since contact 1 lb is in the up space of the 
clearance between stub 2b and 3b and contact lib has estranged with both stub 2b and 3b at the time of 
usual as mentioned above, stub 2b and 3b are opened wide. 

[0031] If a forward electrical potential difference is impressed to control-electrode 12b from a control unit 
5 at this time, while positive charge will be generated on the front face of control-electrode 12b, a negative 
charge appears by electrostatic induction in the inferior surface of tongue of control-electrode 12b and 
contact lib which counters. Thereby, a suction force occurs among both and contact lib can be drawn 
near to the stub 2b and 3b side. Since the die length of contact 1 lb is longer than the clearance between 
stub 2b and 3b, contact lib contacts both stub 2b and 3b. Thereby, stub 2b and 3b are connected in RF 
through contact lib. 

[0032] On the other hand, if impression of the forward electrical potential difference to control-electrode 
12b is stopped, since the suction force between control-electrode 12b and contact lib will be lost, 
contact lib returns to the location which origin estranged according to the stability of arm 15b. Thereby, 
RF connection of stub 2b and 3b is opened wide. 

[0033] When stub 2b and 3b are connected in high frequency through contact lib, as for the high 
frequency signal RF which flows to stub 2b and 3b, control-electrode 1 2b is affected. However, since the 
1st RF signal inhibition means 7 is inserted in the 1st control signal line 6 connected to control-electrode 
1 2b, leakage of the RF signal RF from control-electrode 1 2b to the 1 st control signal line 6 can be 
controlled. Therefore, an insertion loss can be reduced as compared with the conventional phase shifter 
shown in drawing 30 . Since electromagnetic association to other tracks [ line / 1st / control signal ] can 
be prevented to it and coincidence, the RF property of a circuit that a phase shifter is used is improvable. 
[0034] Although micro machine switch 10b which constitutes here micro machine switch 4b shown in 
drawing 1 was explained to the example, the same is completely said of micro machine switch 10a (refer to 
drawing 3 ) which constitutes micro machine switch 4a shown in drawing 1 . That is, since control- 
electrode 12of this micro machine switch 10a a is also connected to the 1st high frequency signal inhibition 
means 7, the high frequency signal RF which flows to Stubs 2a and 3a can control revealing to the 1st 
control signal line 6. 

[0035] Next, the example of a configuration of the 1st RF signal inhibition means 7 shown in drawing 1 is 
explained using drawing 3 - drawing 9 , First, the example of the 1st configuration of the 1st RF signal 
inhibition means 7 is explained. Drawing 3 is the top view of this example of the 1st configuration. The 
example of the 1st configuration of the 1st RF signal inhibition means 7 is the filter 20 constituted by high 
impedance lambda / 4 tracks 21a and 21b and low impedance lambda / 4 track 22. 

[0036] Electric length is Abbreviation lambda / 4 (lambda is the wavelength of the high frequency signal 
RF), and high impedance lambda / 4 track 21a has the bigger characteristic impedance than Stubs 2a and 
3a. Similariy, electric length is Abbreviation lambda / 4, and high impedance lambda / 4 track 21b has the 
bigger characteristic impedance than stub 2b and 3b. Moreover, electric length is Abbreviation lambda / 4, 
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and low impedance lambda / 4^rack 22 has the characteristic impedance smaller than any of high 
impedance lambda / 4 tracks 21a and 21b. For example, if the property of Stubs 2a and 3a. 2b, and 3b is 
general SOohms, as for the characteristic impedance of about 70-200ohms and low impedance lambda / 4 
track 22, it is desirable [ the characteristic impedance of high impedance lambda / 4 tracks 21a and 21b ] 
that it is about 20-40ohms in general in general. 

[0037] The end of high impedance lambda / 4 track 21a is connected to control— electrode 12of micro 
machine switch 10a a. and the other end is connected to the end of low impedance lambda / 4 track 22. 
The end of high impedance lambda / 4 track 21b is connected to control-electrode 12of micro machine 
switch 10b b, and the other end is connected to the end of low impedance lambda / 4 track 22. Moreover, 
the other end of low impedance lambda / 4 track 22 is opened wide. Furthermore, the 1st control signal 
line 6 of a high impedance is connected to the other end (namely, node 23 of Tracks 21a and 21b and a 
track 22) of high impedance lambda / 4 tracks 21a and 21b. Therefore, the 1st control signal line 6 is 
electrically connected to the micro machine switches 10a and 10b through high impedance lambda / 4 
tracks 21a and 21b. 

[0038] Hereafter, the principle of operation of this filter 20 is explained briefly. As mentioned above, the 
other end of low impedance lambda / 4 track 22 is opened wide. For this reason, since the impedance 
when seeing the low impedance lambda / 4 track 22 side is set to 0 ohm from the node 23 through which it 
passed lambda/4 from this other end, it becomes the condition of being grounded in RF in the node 23, and 
equivalence. Therefore, even if it connects the 1st control signal line 6 to juxtaposition at this node 23, the 
impedance in a node 23 is still 0 ohm, and does not affect behavior of a RF. 

[0039] Furthermore, since the control electrodes 12a and 12b of the micro machine switches 10a and 10b 
are connected through high impedance lambda / 4 tracks 21a and 21b of electric length lambda / 4 from 
the node 23, respectively, the impedance when seeing a filter 20 side serves as infinity (infinity omega) from 
control electrodes 12a and 12b. Therefore, since a RF does not flow, it serves as the filter 20 and 1st 
condition of not grinding control signal line 6 and equivalence from control electrodes 1 2a and 1 2b in RF at 
a filter 20 side. Although generally called bias tea, since the configuration of the filter 20 explained here 
intercepts only a specific frequency band, it operates as a kind of band rejection filter. 
[0040] Next, the example of the 2nd configuration of the 1st RF signal inhibition means 7 is explained. 
Drawing 4 is drawing showing this example of the 2nd configuration, drawing 4 (A) is a block diagram and 
drawing 4 (B) is a top view. The example of the 2nd configuration of the 1st RF signal inhibition means 7 is 
the filter 30 constituted by high impedance lambda / 4 tracks 31a and 31b, a capacitor 32, and the RF- 
touch-down 33. 

[0041] As shown in drawing 4 (A), the end of high impedance lambda / 4 track 31a is connected to 
control-electrode 12of micro machine switch 10a a, and the other end is connected to one electrode of a 
capacitor 32. The end of high impedance lambda / 4 track 31b is connected to control-electrode 12of 
micro machine switch 10b b, and the other end is connected to one electrode of a capacitor 32. Moreover, 
the electrode of another side of this capacitor 32 is connected to touch-down 33. Furthermore, the 1st 
control signal line 6 is connected to one electrode of the capacitor 32 to which high impedance lambda / 4 
tracks 31a and 31b are connected. Therefore, the 1st control signal line 6 is electrically connected to the 
micro machine switches 10a and 10b through high impedance lambda / 4 tracks 31a and 31b. 
[0042] As shown in drawing 4 (B), one [ said ] electrode, the becoming electrode 34, the electrode of said 
another side, becoming electrode 33a which was grounded in RF, and an electrode 34 and the insulator 
layer 35 inserted among 33a can constitute a capacitor 32. The properties of high impedance lambda / 4 
tracks 31a and 31b are similarly decided to be high impedance lambda / 4 tracks 21a and 21b shown in 
drawing 3 , respectively. 

[0043] Hereafter, the principle of operation of this filter 30 is explained briefly. Since the capacitor 32 has 
sufficient capacity, the node of high impedance lambda / 4 tracks 31a and 31b and a capacitor 32 becomes 
equivalent to being grounded in RF, and an impedance is set to 0 ohm. Therefore, like the case of drawing 
3 , even if it connects the 1st control signal line 6 further at this node, it is uninfiuential in RF. 
[0044] Furthermore, since the control electrodes 12a and 12b of the micro machine switches 10a and 10b 
are connected through high impedance lambda / 4 tracks 31a and 31b of electric length lambda / 4 from 
the capacitor 32, respectively, the impedance when seeing a filter 30 side becomes infinity (infinityomega), 
i.e., the condition that the RF signal RF does not flow from control electrodes 12a and 12b to a filter 30 
side, from control electrodes 12a and 12b. The filter 30 explained here is also a kind of bias tea, and it 
operates as a band rejection filter. 

[0045] Next, the example of the 3rd configuration of the 1st RF signal inhibition means 7 is explained. 
Drawing 5 is the block diagram showing this example of the 3rd configuration. Moreover, drawing 6 and 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_eije 



2005/12/13 



JP,2001 -1 36002,A [DETAILE^|^SCRIPTION] ^ 8/1 6 v 

drawing 7 are the top views showing the example of the example of the 3rd configuration. The example of 
the 3rd configuration of the 1st RF signal inhibition means 7 is the filter 40 which consists of an inductance 
component For example, the spiral inductor 41 shown in drawing 6 , the MIANDA line inductor 42 shown in 
drawing 7 can be used. Although the circuit element of these inductivity is low impedance in a direct 
current - low frequency, since it shows a high impedance with high frequency, it operates as a low pass 
filter. However, a cut off frequency is set up lower than the frequency of the RF signal RF. 
[0046] External [ of the concentrated-constant components, such as not only a distributed constant 
component such but a coil, ] may be carried out, and they may be used. In addition, filters of other types, 
such as a filter which carried out multistage cascade connection of the track where characteristic 
impedances differ, and constituted it as a low pass filter, can also be used. 

[0047] Next, the example of the 4th configuration of the 1st RF signal inhibition means 7 is explained. 
Drawing 8 and drawing 9 are the top views of this example of the 4th configuration. The examples of the 
4th configuration of the 1st RF signal inhibition means 7 are the high resistance elements 51a and 51b. it is 
shown in drawing 8 — as — the 1st control signal line 6 — on the way — coming out — dichotomizing — 
the control electrodes 12a and 12b of the micro machine switches 10a and 10b — respectively — — it 
connects. The high resistance elements 51a and 51b are near the control electrodes 12a and 12b, and are 
inserted in the 1 st control signal line 6 at a serial, respectively. 

[0048] Although the value of the impedance of resistance element 51a should just be twice [ more than ] 
the characteristic impedance of Stubs 2a and 3a, it is desirable to be set in general as 20 or more times. 
That is, if the property of Stubs 2a and 3a is general SOohms, the impedance of a resistance element 51 
will be decided in general more than Ikohm. Thus, if the impedance of resistance element 51a is decided, 
since the impedance which saw the 1st control signal line 6 side from Stubs 2a and 3a will become large, 
leakage of the RF signal RF to the 1st control signal line 6 can be controlled. About the value of the 
impedance of resistance element 51b, it is similarly decided based on the characteristic impedance of stub 
2b and 3b. 

[0049] The approach, n layers of semi-conductors, and n+ which forms a thin--film-resistor component in 
creation of resistance elements 51a and 51b by vacuum deposition or sputtering The approach of diverting 
a layer etc. can be used. A phase shifter will be enlarged if filters 20. 30, and 40 are used as 1st RF signal 
inhibition means 7, since a large area is needed for forming the filters 20, 30, and 40 shown in drawing 3 - 
drawing 5 . On the other hand, leakage of the RF signal RF can be prevented, without enlarging a phase 
shifter by using the high resistance elements 51a and 51b, since the high resistance elements 51a and 51b 
shown in drawing 8 do not need a large area. 

[0050] In addition, as shown in drawing 9 , even if it connects resistance elements 51a and 51b to the 1st 
control signal line 6 at juxtaposition (that is, while connecting the end of a resistance element 51 to the 1st 
control signal line 6 the other end disconnection), it is effective in generating prevention of resonance. 
[0051] (Gestalt of the 2nd operation) Drawing 10 is the block diagram showing the configuration of the 2nd 
of the gestalt of operation of this invention. In this drawing, the same part as drawing 1 is shown with the 
same sign, and that explanation is omitted suitably. The phase shifter shown in drawing 10 is connected to 
touch-down 5a in the phase shifter shown in drawing 1 R> 1 by the 2nd control signal line 6a and 6b by 
which the contact included in the micro machine switches 4a and 4b, respectively was inserted in the 2nd 
RF signal inhibition means 7a and 7b. Here, the 2nd RF signal inhibition means 7a and 7b prevents passage 
of the RF signal RF as well as the 1st RF signal inhibition means 7. 

[0052] Drawing 1 1 is the top view of the example of 1 configuration of the phase shifter shown in drawing 
10 . In this drawing, the same part as drawing 3 is shown with the same sign, and that explanation is 
omitted suitably. In the phase shifter shown in drawing 1 1 R> 1, the filters 20a and 20b of the same 
principle as a filter 20 are used as 2nd RF signal inhibition means 7a and 7b, respectively. 
[0053] Filter 20a consists of quantity impedance lambda/4 track 21aa and low impedance lambda / 4 track 
22a. The end of quantity impedance lambda/4 track 21aa is connected to support means 13of micro 
machine switch 10a a, and the other end is connected to the end of low impedance lambda / 4 track 22a. 
The other end of low impedance lambda / 4 track 22a is opened wide. Furthermore, 2nd control signal line 
6a connected to touch-down 5a is connected to the other end of quantity impedance lambda/4 track 21 aa. 
Quantity impedance lambda/4 track 21 aa is carrying out the same configuration as high impedance 
lambda / 4 track 21a, and low impedance lambda / 4 track 22a is carrying out the same configuration as 
low impedance lambda / 4 track 22. 

[0054] Filter 20b as well as filter 20a consists of quantity impedance lambda/4 track 21 bb and low 
impedance lambda / 4 track 22b. However, support means 13a and 13b are formed here with the member 
which has conductivity, i.e., a conductor, and a semi-conductor. Thereby, the contacts 11a and lib of the 
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micro machine switches 10a and 10b are grounded through support means 13a and 13b. Filters 20a and 
20b, and the 2nd control signal line 6a and 6b, respectively. 

[0055] Thus, by grounding Contacts 11a and 1 lb, at the time of impression initiation of the control signal S 
to control electrodes 12a and 12b, the charge generated by electrostatic induction in Contacts 11a and 
lib can be charged quickly, and the accumulated charge can be quickly discharged at the time of an 
impression halt of a control signal S. Therefore, a switching rate becomes quick while the switching 
operation of the micro machine switches 10a and 10b is stabilized. Thereby, the amount of phase shifts of 
a phase shifter can be switched certainly and quickly. 

[0056] Since the filters 20a and 20b which prevent passage of the RF signal RF are connected to the 2nd 
control signal line 6a and 6b, respectively at this time, leakage of the RF signal RF from Stubs 2a and 3a 
and stub 2b, and 3b to the 2nd control signal line 6a and 6b can be controlled. Therefore, problems, such 
as an increment in an insertion loss or degradation of a RF property, are not produced. 
[0057] In addition, if Contacts 11a and lib and the control signal lines 6a and 6b have a large capacity 
enough even if it does not need to flow not necessarily respectively in direct current and the capacitor is 
connected between them, the effectiveness of charge and discharge mentioned above will be acquired. 
[0058] The filters 30 and 40 shown in drawing 4 besides Filters 20a and 20b - drawing 7 and drawing 8 . 
and the resistance elements 51a and 51b shown in 9 can be used for the 2nd RF signal inhibition means 7a 
and 7b. Of course, you may be the combination from which all of the configuration of the 1 st RF signal 
inhibition means 7 and the configuration of the 2nd RF signal inhibition means 7a and 7b differ. However, if 
the 1st and 2nd RF signal inhibition means 7, 7a, and 7b is altogether constituted from a filter 30, the 
configuration of the 1st and 2nd RF signal inhibition means 7, 7a, and 7b can be simplified. Drawing 12 is 
the block diagram of the phase shifter when constituting all the 1st and 2nd RF signal inhibition means 7, 
7a, and 7b from a filter 30, drawing 12 (A) is a block diagram and drawing 12 (B) is a top view. In this 
drawing, the same part as drawing 4 is shown with the same sign, and that explanation is omitted suitably. 
[0059] This phase shifter can only consist of connecting to earth electrode 33a the support means 13a and 
13b of the micro machine switches 10a and 10b shown in drawing 4 (B) by quantity impedance lambda/4 
track 31 aa and 31bb, respectively, as shown in drawing 1 2 (B). Here, quantity impedance lambda/4 track 
31aa and 31bb are carrying out the same configuration as high impedance lambda / 4 tracks 31a and 31b 
which connect control electrodes 12a and 12b and an electrode 34. respectively. 

[0060] In drawing 12 (A), the 1 st RF signal inhibition means 7 is constituted by high impedance lambda / 4 
tracks (1st high impedance track) 31a and 31b, a capacitor 32, and touch-down 33. moreover — high — 
2nd RF signal inhibition means 7a constitutes by connecting impedance lambda/4 track (2nd high 
impedance track) 31 aa to touch-down 33 — having — high — 2nd RF signal inhibition means 7b is 
constituted by connecting impedance lambda/4 track (2nd high impedance track) 31 bb to touch-down 33. 
Thus, a phase shifter can be miniaturized by sharing a component part between the 1st and 2nd RF signal 
inhibition means 7, 7a, and 7b. 

[0061] (Gestalt of the 3rd operation) Drawing 13 is the block diagram showing the configuration of the 3rd 
of the gestalt of operation of this invention. In this drawing, the same part as drawing 1 and drawing 10 is 
shown with the same sign, and that explanation is omitted suitably. The phase shifter shown in drawing 13 
is connected to source of constant voltage 5b in the phase shifter shown in drawing 1 by the 2nd control 
signal line 6a and 6b by which the contact included in the micro machine switches 4a and 4b, respectively 
was inserted in the 2nd RF signal inhibition means 7a and 7b. 

[0062] The output voltage of source of constant voltage 5b has the polarity contrary to the control signal 
S outputted from a control unit 5. That is, when a control signal 8 consists of ON/OFF of a forward 
electrical potential difference, a negative constant voltage is outputted from source of constant voltage 5b. 
However, since the micro machine switches 4a and 4b must operate based on a control signal S. the 
output voltage of source of constant voltage 5b is set as the electrical potential difference which is its 
extent to which the micro machine switches 4a and 4b do not operate, if independent. To the micro 
machine switches 4a and 4b designed so that it might operate with the control signal S of 40V by drawing 
1 , output voltage of source of constant voltage 5b is made into about -20V. 

[0063] thus, the micro machine switches 4a and 4b — if the predetermined electrical potential difference 
is beforehand applied to each contact, magnitude of the electrical potential difference of a control signal S 
can be made small. In the above-mentioned example, if the ON/OFF signal of 20V is impressed as a 
control signal S, the micro machine switches 4a and 4b can be operated. If the large electrical potential 
difference as a control signal S is impressed, a surge may occur or the noise based on a high-speed 
change of an electrical potential difference may become remarkable. However, in the phase shifter shown 
in drawing 13 R> 3, since magnitude of the electrical potential difference of a control signal S can be made 
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small, such a problem is solvable. 

[0064] In addition, in the phase shifter shown in drawing 13 , since the 2nd RF signal inhibition means 7a 
and 7b which prevents passage of the RF signal RF is connected to the 2nd control signal tine 6a and 6b 
like the phase shifter shown in drawing 10 , respectively, problems, such as an increment in the insertion 
loss of a phase shifter or degradation of a RF property, are not produced. 

[0065] (Gestalt of the 4th operation) The example which constitutes above the phase shifter which applied 
this invention using the micro machine switches 10a and 10b shown in drawing 2 was shown. However, it is 
characterized by this invention inserting a RF signal inhibition means in the 1st control signal line 6 or the 
2nd control signal line 6a and 6b, and the micro machine switches 4a and 4b in drawing 1 are not limited to 
the configuration of drawing 2 . Drawing 14 is a top view when constituting the phase shifter which applied 
this invention using the example of the 2nd configuration of the micro machine switches 4a and 4b. In this 
phase shifter, the micro machine switches 60a and 60b which are the examples of the 2nd configuration of 
the micro machine switches 4a and 4b are used. 

[0066] Hereafter, micro machine switch 60b is explained using drawing 15 and drawing 16 . Drawing 1 5 is 
the top view expanding and showing micro machine switch 60b. Moreover, in drawing 16 (A), drawing 16 is 
the sectional view of micro machine switch 60b, the cross section of the direction of an A-A' line in 
drawing 15 and drawing 16 (B) show the cross section of the direction of a said B-B' line, and drawing 16 

(C) shows the cross section of the direction of a said C-C line, respectively. 

[0067] Stub 2b and 3b separate few clearances, and are formed on the substrate 1 9. The cantilevered 
suspension is carried out to the up space of the clearance between this stub 2b and 3b by the support 
means so that both stub 2b, 3b, and attachment and detachment of contact 61 may be attained. The 
support means is constituted by post63a, arm 63b, and insulating member 63c. Post63a estranges with 
stub 2b and 3b, and is formed on the substrate 1 9. Arm 63b is extended from the sideH^ace upper part of 
post63a to the upper part of the lower electrode 62 mentioned later, and the base of insulating member 
63c is being fixed to the point inferior surface of tongue of arm 63b. This insulating member 63c has 
extended from the point inferior surface of tongue of arm 63b to the upper part of the clearance between 
stub 2b and 3b, and contact 61 is attached in the point inferior surface of tongue of this insulating member 
63c. Moreover, the reinforcement member 64 is attached in the point top face of insulating member 63c. 
[0068] Furthermore, the lower electrode 62 is formed on the substrate 1 9 between the clearance between 
stub 2b and 3b, and post63a (namely, location estranged with both stub 2b, the 3b itself, and its clearance 
as shown in drawing 15 ). And it estranges with the lower electrode 62, and up electrode 61a is attached in 
the base inferior surface of tongue of insulating member 63c so that it may counter. Even when contact 61 
contacts both stub 2b and 3b, the thickness of the upper part and the lower electrodes 61a and 62 is set 
up so that the upper part and the lower electrodes 61a and 62 may not contact. Capacitor structure is 
formed with these upper parts and the lower electrodes 61a and 62. In this case, the 1st electrode and up 
electrode 61a are defined for the lower electrode 62 as the 2nd electrode. Micro machine switch 61b is 
constituted by the above contact 61, a support means, the reinforcement member 64, the lower electrode 
62. and up electrode 61a. 

[0069] The 1st control signal line 6 which impresses a control signal S is connected to the lower electrode 
62, and the 1st RF signal inhibition means 7 which prevents passage of the RF signal RF is connected to 
this 1st control signal line 6. Although resistance element 51b is illustrated as 1st RF signal inhibition 
means 7 in drawing 15 and drawing 16 . filters 20, 30, and 40 are also usable as 1st RF signal inhibition 
means 7. 

[0070] In such a configuration, if an electrical potential difference is impressed to the lower electrode 62 
as a control signal, a suction force occurs between the lower electrode 62 and up electrode 61a by the 
same principle as micro machine switch 10b shown in drawing 2 , and up electrode 61a can draw near to 
the lower electrode 62 side. Since insulating member 63c connects with up electrode 61a, up electrode 61a 
is interlocked with and contact 61 is displaced. And if contact 61 contacts both stub 2b and 3b, stub 2b 
and 3b will be connected in RF. 

[0071] On the other hand, if impression of the electrical potential difference to the lower electrode 62 is 
stopped, since the suction force between the upper part and lower electrode 61a, and 62 will be lost, up 
electrode 61a returns to the original location. RF connection of return, stub 2b, and 3b is opened wide in 
the location where this was interlocked with and origin also estranged contact 61. 

[0072] Moreover, as shown in drawing 15 , when 2nd control signal line 6b is connected to post63a and a 
control signal S is impressed to the lower electrode 62, it may be made to carry out the charge and 
discharge of the charge generated in up electrode 61a by electrostatic induction through 2nd control signal 
line 6b. At this time, post63a and arm 63b need to have conductivity. Moreover, in order to connect up 
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electrode 61a to this arm 63b electrically, as shown in drawing 16 (B) and (C), beer hall 63d is formed 
between up electrode 61a and arm 63b, or up electrode 61a may be arranged on the point top face of arm 
63b. 

[0073] Furthermore, 2nd RF signal inhibition means 7b is connected to 2nd control signal line 6b. As this 
2nd RF signal inhibition means 7b, the filters 20, 30, and 40 besides resistance element 51 bb illustrated are 
also usable. 

[0074] In addition, although the control signal S is given to the lower electrode 62 in drawing 15 and 
drawing 16 , you may constitute so that a control signal S may be given to up electrode 61a. In this case, 
the 1st control signal line 6 is connected to post63a. Post63a and arm 63b need to have conductivity. You 
may make it connect to the lower electrode 62 2nd control signal line 6b which performs the charge and 
discharge of the charge generated in the lower electrode 62 by electrostatic induction at this time. Micro 
machine switch 60a shown in drawing 14 as well as [ completely ] micro machine switch 60b is constituted. 

[0075] (Gestalt of the 5th operation) Drawing 17 is a top view when constituting the phase shifter which 
applied this invention invention using the example of the 3rd configuration of the micro machine switches 
4a and 4b. In this drawing, the same part as drawing 3 is shown with the same sign, and that explanation is 
omitted suitably. In this phase shifter, the micro machine switches 70a and 70b which are the examples of 
the 3rd configuration of the micro machine switches 4a and 4b are used. Drawing 18 is the sectional view 
of micro machine switch 70b, and shows the cross section of the direction of a D-D' line in drawing 17 . 
Hereafter, micro machine switch 70b is explained. 

[0076] Stub 2b and 3b separate few clearances, and are formed on the substrate 19. The post 75 which 
consists of a conductive member is formed in the edge of stub 3b. Furthermore, the base (end) of the 
contact 71 which consists of a conductive member too is being fixed to the top face of post 75. This 
contact 71 has extended from the top face of post 75 to the upper part of a stub 2b edge ranging over a 
clearance, and the edge of stub 2b and attachment and detachment are free for the point (other end) of 
contact 71. 

[0077] Moreover, the control electrode 72 is formed the clearance between stub 2b on a substrate 1 9. and 
3b, i.e., directly under contact 71. Capacitor structure is formed with these contacts 71 and control 
electrodes 72. In this case, a control electrode 72 is defined as the 1st electrode, and contact 71 is 
defined as the 2nd electrode. Micro machine switch 70b is constituted by the above post 75, contact 71, 
and the control electrode 72. Therefore, drawing 2 and the contact support means of a complicated 
configuration like drawing 14 are unnecessary. Therefore, the configuration of a micro machine switch can 
be simplified. 

[0078] The 1st control signal line 6 which impresses a control signal S is connected to the control 
electrode 72 through the 1st RF signal inhibition means 7 which prevents passage of the RF signal RF. 
Although the filter 20 is illustrated as 1 st RF signal inhibition means 7 in drawing 17 , filters 30 and 40 and 
the high resistance elements 51a and 51b are also usable as 1st RF signal inhibition means 7. 
[0079] In such a configuration, if an electrical potential difference is impressed to a control electrode 72 as 
a control signal S, a suction force will occur between the contacts 71 to a control electrode 72 by the 
same principle as micro machine switch 10b shown in drawing 2 . If contact 71 curves to a substrate 19 
side with this suction force and the tip of contact 71 contacts the edge of stub 2b, stub 2b and 3b will be 
connected in RF. On the other hand, if impression of the electrical potential difference to a control 
electrode 72 is stopped, since a suction force will be lost, contact 71 returns to the location which origin 
estranged. Thereby, RF connection of stub 2b and 3b is opened wide. 

[0080] Moreover, although not illustrated, when 2nd control signal line 6b is connected to stub 3b and a 
control signal S is impressed to a control electrode 72, it may be made to carry out the charge and 
discharge of the charge generated in contact 71 by electrostatic induction through 2nd control signal line 
6b. At this time, 2nd RF signal inhibition means 7b is connected to 2nd control signal line 6b. As this 2nd 
RF signal inhibition means 7b, filters 20, 30, and 40 and high resistance element 51b can be used. Micro 
machine switch 70a shown in drawing 17 as well as [ completely ] micro machine switch 70b is constituted. 

[0081] (Gestalt of the 6th operation) Drawing 19 is drawing when constituting the phase shifter which 
applied this invention invention using the example of the 4th configuration of the micro machine switches 
4a and 4b, drawing 1919 (A) is a circuit diagram and drawing 19 (B) is a top view. Moreover, drawing 20 is 
the sectional view of this phase shifter, and shows the cross section of the direction of an E-E' line in 
drawing 19 . 

[0082] As shown in drawing 1 9 , the principal ray way 1 which the RF signal RF spreads is constituted by 
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Tracks la, lb. and 1c. However, Capacitors 86a and 86b are formed in the both ends of track lb, 
respectively, and track lb and track 1c are connected for track la and track lb respectively in RF through 
capacitor 86b through capacitor 86a. capacitor 86b is shown in drawing 19 (B) — as — track 1 b and track 
1c — up and down — superposition and the meantime — Si02 etc. — it is constituted by inserting 
insulator layer 87b. It is constituted when capacitor 86a inserts insulator layer 87a between track la and 
track lb similarly. 

[0083] These capacitors 86a and 86b are for insulating other microwave circuits (not shown) connected to 
Tracks la and 1c from track lb in direct current. Therefore, the coupling capacitor contained in other 
microwave circuits connected to Tracks la and 1c may be used as a substitute of Capacitors 86a and 86b. 
As shown in drawing 19 R> 9, two stub 2a and 2bs are connected to track lb which is a part of principal 
ray way 1. Furthermore, two another stubs 3a and 3b estrange with the tip of stub 2a and 2b, are arranged, 
and are. 

[0084] The configuration by the side of stub 2b and 3b is explained using drawing 20 . Post85b containing a 
conductive member is formed in the edge (stub 2b side edge section) of stub 3b. Furthermore, the base of 
contact 81b is being fixed to the top face of post85b. This contact 81b has extended from the top face of 
post85b to the upper part of the point of stub 2a ranging over a clearance. Even if contact 81b has 
conductivity and curves once, it is formed with an ingredient which is restored to the original configuration. 
Capacitor structure is formed of such contact 81b and stub 2bs. In this case, the 1st electrode and 
contact 81b are defined for stub 2b as the 2nd electrode. 

[0085] the point inferior surface of tongue of contact 81b, i.e., stub 2a and the part which counters, — 
Si02 etc. — insulator layer 81 bb is formed. Contact 81b has given predetermined height by post85b, and 
insulator layer 81 bb attached in contact 81b has usually (at the time of OFF) estranged with stub 2b. 
Conversely, if it says, the height of post85b will be decided so that insulator layer 81 bb and stub 2b may 
usually estrange. 

[0086] Insulator layer 81bb is for holding to the electrical-potential-difference value of the control signal S 
which mentions the electrical-potential-difference value of stub 2b later with Capacitors 86a and 86b at 
the time of connection of stub 2b and 3b (at the time of ON). Therefore, insulator layer 81 bb may be 
formed in the point top face of stub 2b. At this time, the electrical— potential-difference value of stub 2b 
does not have to carry out full coincidence at the electrical-potential-difference value of a control signal 
S, and the electrical-potential-difference value of stub 2b should just be held at extent which can carry 
out switching operation based on a control signal S. 

[0087] Moreover, although it has the structure where the stub 3b side of contact 81b was fixed, in drawing 
20 , this may have the structure where the stub 2b side of contact 81b was fixed conversely. As 
mentioned above, although the configuration by the side of stub 2b and 3b was explained, contact 81a, 
post85a, and insulator layer 81 aa (however, not shown about post85a and insulator layer 81 aa) are formed 
also like the stub 2a and 3a side. 

[0088] In this configuration, track lb which is a part of principal ray way 1, and stub 2a and 2b are doubled, 
a call and Stubs 3a and 3b are doubled with the 1st distributed constant track, and it is called the 2nd 
distributed constant track. Moreover, the micro machine switch 80 is constituted by the 1st distributed 
constant track said here, Contacts 81a and 81b, Posts 85a and 85b, insulator layer 81 aa and 81 bb, and 
Capacitors 86a and 86b. 

[0089] The 1st control signal line 6 which impresses a control signal S is connected to track lb through 
the 1st RF signal inhibition means 7 which prevents passage of the RF signal RF. Although the filter 20' 
same as 1st RF signal inhibition means 7 as a filter 20 is illustrated in drawing 19 R> 9, filters 30 and 40 
and resistance element 51a are also usable as 1st RF signal inhibition means 7. 

[0090] Next, actuation of the micro machine switch 80 shown in drawing 19 is explained. In addition, on 
account of explanation, although the sign by the side of stub 2b and 3b is mentioned and explained, the 
stub 2a and 3a side also refuses to perform the same actuation as coincidence. 

[0091] Since insulator layer 81 bb at the tip of contact 81b has estranged with stub 2b at the time of usual 
as mentioned above, RF connection of stub 2b and 3b is opened wide. If a forward electrical potential 
difference is impressed to track lb through filter 20' from the 1st control signal line 6 at this time, positive 
charge will be generated on the front face of stub 2b connected to track lb. Thereby, a suction force 
occurs into the opposite part of stub 2b and contact 81b by the same principle as the micro machine 
switches 10a and 10b shown in drawing 2 . Contact 81b curves to a substrate 19 side with this suction 
force, and if insulator layer 81 bb formed in the point of contact 81b contacts stub 2b, stub 2b and stub 3b 
will be connected in RF by capacity coupling. 

[0092] this time — Capacitors 86a and 86b — track lb — Tracks la and 1c. other microwave circuits (not 
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shown) further connected to Tracks la and 1c, and a direct current — or it insulates in low frequency. For 
this reason, the control signal S given to track 1b does not leak to other microwave circuits, and it does 
not have a bad influence on other microwave circuits. The direct-current-voltage value of track lb which 
could come, simultaneously was surrounded by Capacitors 86a and 86b and insulator layer 81 bb, and stub 
2b is held. 

[0093] On the other hand, if impression of the electrical potential difference to track lb is stopped, the 
suction force between stub 2b and contact 81b will be lost. For this reason, since contact 81b returns to 
the original configuration, insulator layer Bibb estranges with stub 2b again. Thereby, RF connection of 
stub 2b and 3b is opened wide. With the configuration of drawing 19 , since the contact support means of a 
complicated configuration is unnecessary like drawing 17 , the configuration of a micro machine switch can 
be simplified. 

[0094] Moreover, although not illustrated, when a control signal S is impressed to stub 2a and 2b, it may be 
made to connect the 2nd control signal line 6a and 6b to Stubs 3a and 3b, respectively, and to carry out 
the charge and discharge of the charge generated in Contacts 81a and 81b by electrostatic induction 
through the 2nd control signal line 6a and 6b. At this time, the 2nd RF signal inhibition means 7a and 7b is 
connected to the 2nd control signal line 6a and 6b. 

[0095] (Gestalt of the 7th operation) Although the case where the low deadline form phase shifter of the 
type shown in drawing 1 by this invention was constituted was explained, above, the phase shifter of the 
type which changes with this inventions can also be constituted. Drawing 21 is a block diagram when 
constituting the low deadline form phase shifter of the type from which drawing 1 differs by this invention. 
In this drawing, the same part as drawing 1 is shown with the same sign, and that explanation Is omitted 
suitably. The phase shifter shown in drawing 21 is in the place which switches connection/disconnection 
with stub 2a, 2b, and touch-down 8 to the phase shifter shown in drawing 1 switching 
connection/ disconnection with stub 2a, 2b, and Stubs 3a and 3b, as for the difference in these two 
configurations of a phase shifter. 

[0096] In [ stub 2a and 2b / touch-down 8 ] high frequency, if opened wide, connection / susceptance 
which saw stub 2a and 2b side will change from the principal ray way 1. Therefore, since it is as the same 
as the phase shifter shown in drawing 1 explained, the amount of phase shifts of the RF signal RF which 
spreads the principal ray way 1 can be switched by turning on / turning off a control signal S and 
controlling the RF connection between stub 2a, 2b, and touch-down 8. 

[0097] Drawing 22 is the top view showing the example of 1 configuration of the phase shifter shown in 
drawing 21 . This is the example for which the micro machine switches 10a and 10b were used as micro 
machine switches 4a and 4b, and the filter 30 constituted like drawing 1212 as 1st RF signal inhibition 
means 7 was used. However, the support means 13a and 13b of the micro machine switches 10a and 10b 
are connected to electrode 8a grounded in RF by the 2nd control signal line 6a and 6b, respectively. In 
addition, in this invention, potential presupposes that it is defined as the distributed constant track of 0 
(zero), and this electrode 8a is included in said 2nd distributed constant track. 

[0098] (Gestalt of the 8th operation) Above, many gestalten at the time of applying this invention to the 
phase shifter of a low deadline form were explained. However, this invention is not limited to this and can 
also apply a switched line form, a reflex, etc. to the phase shifter of other types. Here, the gestalt (gestalt 
of the 8th operation) which applied this invention to the phase shifter of a switched line form is explained. 
Drawing 23 is the block diagram showing the configuration of this gestalt. 

[0099] As shown in drawing 23 , a cutting-into-pieces part is located on the principal ray way (1st 
distributed constant track) 1 which the RF signal RF spreads, and this principal ray way 1 is constituted by 
two tracks 1e and Id which estranged mutually and have been arranged. And few clearances are 
respectively separated from both these tracks 1 d and 1 e, and two switching-locus ways (2nd distributed 
constant track) 2d and 2e are arranged. These switching-locus ways 2d and 2e have mutually different 
electric merit. 

[0100] The micro machine switches 4d, 4e, 4f, and 4g are arranged in four clearances between Tracks Id 
and 1e and the switching^locus ways 2d and 2e, respectively. More specifically micro machine switch 4d is 
arranged in a Id of tracks, and 2d [ of switching-locus ways ] clearance, micro machine switch 4e is 
arranged in a track 1e and 2d [ of switching-locus ways ] clearance, micro machine switch 4f is arranged in 
the clearance between Id of tracks, and switching-locus way 2e, and micro machine switch 4g is arranged 
in the clearance between track 1e and switchingHocus way 2e. These micro machine switches 4d-4g can 
be constituted like the micro machine switches 4a and 4b shown in drawing 1 . 

[0101] On the other hand, it connects with the micro machine switches 4d and 4e through 6d of control' 
signal lines to which 7d of 1st high frequency signal inhibition means was connected, and 5d of control 
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units impresses a control signal S to the micro machine switches 4d and 4e. Furthermore, it connects with 
the micro machine switches 4f and 4g through control signal line Be to which 1st high frequency signal 
inhibition means 7e was connected, and control unit 5e impresses a control signal S (bar) to the micro 
machine switches 4f and 4g. Here, control signals S and S (bar) are two complementation signals. The 1st 
control signal line is constituted by the control signal lines 6d and 6e. These 1st RF signal inhibition means 
7d and 7e can be constituted [ both ] like the RF signal inhibition means 7 shown in drawing 1 . 
[0102] Next, actuation of the phase shifter shown in drawing 23 is explained briefly. Since control signals S 
and S (bar) are complementation, when the micro machine switches 4d and 4e with which a control signal 
S is impressed are ON, the micro machine switches 4f and 4g with which a control signal S (bar) is 
impressed become off, and as mentioned above, as for the micro machine switches 4f and 4g, the micro 
machine switches 4d and 4e become the reverse with ON, when off. 

[0103] Therefore, the switching-locus ways 2d and 2e which connect in RF both tracks Id and 1e which 
constitute the principal ray way 1 with control signals S and S (bar) can be switched. As mentioned above, 
since electric merits differ mutually, the switching-locus ways 2d and 2e can change the effectual electric 
merit between Id of tracks, and track 1e by switching the switchingHocus ways 2d and 2e which connect 
both tracks Id and 1e which constitute the principal ray way 1. Therefore, the amount of phase shifts of 
the RF signal RF which spreads the principal ray way 1 can be switched. 

[0104] Drawing 24 is the top view showing the example of 1 configuration of the phase shifter shown in 
drawing 23 . Here, the micro machine switches 10a and 10b and the micro machine switches lOd, lOe, lOf, 
and lOg constituted similariy are used as micro machine switches 4d-4g. Moreover, the high resistance 
elements 51a and 51b and the high resistance elements 51 d, 51 e, 51f, and 51 g constituted similarly are 
used as 1 st RF signal inhibition means 7d and 7e. 

[0105] (Gestalt of the 9th operation) A 1-bit digital phase shifter is realizable above with the phase shifter 
shown with the gestalt of the 1st - the 8th operation. By carrying out cascade connection of these phase 
shifters with which the amounts of phase shifts differ mutually, a digital phase shifter 2 bits or more can be 
constituted. Drawing 25 is the top view showing the example of 1 configuration when carrying out cascade 
connection of the two phase shifters. Both the phase shifter 9-1 by which cascade connection is carried 
out by drawing 25 R> 5, and 9-2 are the phase shifters shown in drawing 3 . However, the phase shifter 9- 
1 differs from the amount of phase shifts of 9-2, respectively. 

[0106] Low impedance lambda / 4 track 22 included in a filter 20 needs a large area comparatively, then, 
low impedance lambda / 4 track 22-1 of a phase shifter 9-1 and low impedance lambda / 4 track 22-2 of a 
phase shifter 9-2 — multilayering — between low impedance lambda / 4 track 22-1 and 22-2 — Si02 etc. 
— an insulator layer 25 is inserted. Thereby, two low impedance lambda / 4 tracks 22-1 and area which 
22-2 occupies can be made small. Moreover, since each low impedance lambda / 4 track 22-1 and 22-2 
are insulated by the insulator layer 25 in direct current, the control signals SI and S2 given to a phase 
shifter 9-1 and 9-2, respectively from the 1 st control signal line 6-1 and 6-2 do not interfere. In addition, 
in drawing 25 , 21a-1, 21b-1, 21a-2, and 21b-2 are high impedance lambda / 4 tracks. 
[0107] (Gestalt of the 10th operation) In this invention, a phase shifter may be formed on a substrate 19 
with other wiring, and a microwave circuit (or millimeter wave circuit) may be formed by chip-izing a part or 
all of the configuration of a phase shifter, and carrying and mounting this at a substrate 19. Chip-ization 
carries out package formation of many unit circuits on another substrate according to a semi-conductor 
process etc., starts them for every unit circuit, and means processing it into a substrate further for 
carrying and mounting here. 

[0108] Drawing 26 is a top view when forming the phase shifter which mounted in the substrate 19 what 
chip-ized the micro machine switch, and was shown in drawing 3 . As shown in drawing 26 , edge 2aa, 3aa, 
and micro machine switch 10a of Stubs 2a and 3a are chip-ized, chip 90a is formed, stub 2b and edge 2b 
[ of 3b ] b, and 3bb and micro machine switch 10b are chip-ized, and chip 90b is formed. On the other 
hand, on the substrate 1 9, the part except edge 2aa of the principal ray way 1 , stub 2a and 2b, and 3a and 
3b, 2bb, 3aa, and 3bb, high impedance lambda / 4 tracks 21a and 21b, low impedance lambda / 4 track 22, 
and the 1 st control signal line 6 are wired beforehand. 

[0109] A function equivalent to the phase shifter shown in drawing 3 is realizable by mounting the chips 
90a and 90b described above to this substrate 1 9. Thus, since defect inspection of chip 90a and 90b 
simple substances can be carried out by chip-izing a phase shifter, there is an advantage that the yield of 
the whole circuit where a phase shifter is used can be improved. As mentioned above, although the various 
gestalten when applying this invention to a phase shifter were explained, this phase shifter can be used for 
example, for a phase door rhe antenna etc. 

[01 10] (Gestalt of the 1 1th operation) Above, the gestalt of operation of the RF circuit by this invention 
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was made into the example, and the phase shifter was explained. However, this invention is not limited to 
this and can be applied to other RF circuits which have the function which switches the passage condition 
of the RF signal RF by controlling a micro machine switch. The gestalt (gestalt of the 11th operation) which 
applied this invention to the frequency adjustable filter which can carry out adjustable [ of a passage 
frequency band or the inhibition frequency band ] as the example is explained. 

[0111] Drawing 27 is the block diagram showing the configuration when applying this invention in the band 
rejection filter which can carry out adjustable [ of the cut-off frequency ]. The band rejection filter 
consists of a principal ray way 1 which the RF signal RF spreads, and this principal ray way 1 and 2h (1st 
distributed constant track) of estranged subtracks, as shown in drawing 27 . Here, when the die length of 
2h of subtracks is lambda/2, since 2h of subtracks resonates, the RF signal RF of a frequency which fulfills 
such conditions cannot pass through the principal ray way 1, but is intercepted. On the other hand, on the 
frequency which does not fulfill the above-mentioned conditions, since it does not resonate in 2h of 
subtracks, it can pass through the principal ray way 1. 

[0112] Since the resonance frequency of 2h of subtracks serves as adjustable with Tracks (2nd distributed 
constant track) 3i and 3j and the micro machine switches 4i and 4j when the die length of 2h of subtracks 
is adjustable as shown in drawing 27 . cut-off frequency can be switched. If the conventional micro 
machine switch (namely, micro machine switch with the large leak rate to the control signal line 106) shown 
in drawing 31 in such a band rejection filter is used, since resonance frequency will shift by leakage to the 
control signal line 106, the RF signal RF will not be prevented in a desired band. However, if 7h of 1st RF 
signal inhibition means is used as shown in drawing 27 , since a 6h [ of control signal lines ] leak rate will be 
controlled low, there is also no gap of resonance frequency and the RF signal RF can be prevented in a 
desired band. 

[0113] In the band rejection filter shown in drawing 27 , the micro machine switches 4i and 4j and 7h of 1st 
high frequency signal inhibition means can be constituted like the micro machine switches 4a and 4b and 
the 1st high frequency signal inhibition means 7 which were shown in drawing 1 , respectively. Drawing 28 
is the top view showing the example of 1 configuration of the band rejection filter shown in drawing 27 . 
Here, the micro machine switches 10a and 10b and the micro machine switches lOi and lOj constituted 
similarly are used as micro machine switches 4i and 4j. Moreover, the high resistance elements 51a and 
51b and the high resistance elements 51 i and 51j constituted similarly are used as 7h of 1st RF signal 
inhibition means. The die length of 2h of each subtracks is defined according to a desired rejection band 
region. Moreover, although not illustrated, all the micro machine switches lOi and lOj are connected to the 
5h of the same control units. 

[0114] Moreover, this invention is also applicable to the low pass filter which can carry out adjustable [ of 
the cut-off frequency ]. Drawing 29 is the top view showing the example of 1 configuration of the low pass 
filter with which this invention was applied. As shown in drawing 29 , the stubs (2nd distributed constant 
track) 2q, 2r, and 2s which have predetermined die length respectively, and 2u, 2v and 2w estrange with the 
principal ray way (1st distributed constant track) 1, and are arranged. Moreover, among these Stubs 2q-2s, 
and 2u-2w and the principal ray ways 1, the micro machine switches 70a and 70b shown in drawing 17 , the 
micro machine switches 70q, 70r, and 70s which have the same configuration, and 70u, 70v and 70w are 
arranged, respectively. 

[0115] the micro machine switch 70 — each control electrode is connected to 1st control signal line 6p for 
q to 70s — having — **** — the micro machine switches 70u-70w — each control electrode is 
connected to 6t of 1st control signal line. In the middle of these control signal lines 6p and 6t, the high 
resistance elements 51a and 51b and the high resistance element 51 constituted similarly are inserted as 
1st RF inhibition means. 

[0116] In this filter, it can choose any shall be connected to the principal ray way 1 between Stubs 2q-2s 
or Stubs 2u-2w by setting control signal lines [ 6p and 6t ] either to ON. and making another side off. Here, 
for the die length and arrangement spacing of each stubs 2q-2s, and 2u-2w, when Stubs 2q-2s are 
connected to the principal ray way 1, cut-off frequency is f1. When it becomes and Stubs 2u-2w are 
connected to the principal ray way 1, cut-off frequency is f2. It is set up so that it may become. Therefore, 
cut-off frequency can be switched by carrying out ON/OFF change-over of the control signal lines 6p and 
6t, as mentioned above. 
[0117] 

[Effect of the Invention] As explained above, according to this invention, leakage of the RF signal to the 
1st control signal line can be prevented by connecting the 1st RF signal inhibition means to the 1st control 
signal line which impresses a control signal to a micro machine switch. Therefore, the insertion loss of a RF 
circuit can be reduced. Moreover, since electromagnetic association to other tracks [ line / 1st / control 
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signal ] can be prevented, the RF property of a circuit that the RF circuit by this invention is used is 
improvable. 

[0118] Moreover, the 2nd control signal line is connected to the direction where a control signal is not 
impressed between two electrodes which make capacitor structure, and the charge and discharge of a 
charge based on electrostatic induction are performed through this 2nd control signal line. Since a 
switching rate becomes quick by this while the switching operation of a micro machine switch is stabilized, 
the passage condition of a RF signal can be switched certainly and quickly. At this time, leakage of the RF 
signal to the 2nd control signal line can be prevented by connecting the 2nd RF signal inhibition means to 
the 2nd control signal line. Therefore, problems, such as an increment in an insertion loss or degradation of 
a RF property, are not produced. 

[01 19] Or since magnitude of the electrical potential difference of a control signal can be made small by 
connecting the 2nd control signal line to the direction where a control signal is not impressed between two 
electrodes which make capacitor structure, and applying the polar electrical potential difference contrary 
to a control signal to it, generating of a surge and a noise can be controlled. Problems, such as an 
increment in an insertion loss and degradation of a RF property, are avoidable by connecting the 2nd RF 
signal inhibition means to the 2nd control signal line also in this case. 

[0120] Moreover, when it constitutes the 1st and 2nd high frequency signal inhibition means from bias tea 
using both capacitors, a configuration can be simplified by sharing a component part. 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings* any words are not translated. 



DESCREPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the block diagram showing the configuration of the 1 st of the gestalt of operation of this 
invention. 

[Drawing 2] It is the perspective view of the example of the 1st configuration of a micro machine switch. 
[Drawing 3] It is the top view of the example of the 1st configuration of the 1st RF signal inhibition means. 
[Drawing 4] It is the top view of the example of the 2nd configuration of the 1st RF signal inhibition means. 

[Drawing 5] It is the top view of the example of the 3rd configuration of the 1st RF signal inhibition means. 
[Drawing 6] It is the top view showing the example of the example of the 3rd configuration of the 1st RF 
signal inhibition means. 

[Drawing 7] It is the top view showing the example of the example of the 3rd configuration of the 1st RF 
signal inhibition means. 

[Drawing 8] It is the top view of the example of the 4th configuration of the 1 st RF signal inhibition means. 
[Drawing 9] It is the top view of the example of the 4th configuration of the 1st RF signal inhibition means. 
[Drawing 10] It is the block diagram showing the configuration of the 2nd of the gestalt of operation of this 
invention. 

[Drawing 11] It is the top view of the example of 1 configuration of the phase shifter shown in drawing 10 . 
[Drawing 12] It is the top view of other examples of a configuration of the phase shifter shown in drawing 
10 . 

[Drawing 13] It is the block diagram showing the configuration of the 3rd of the gestalt of operation of this 

invention. 

[Drawing 14] It is a top view when constituting the phase shifter which applied this invention using the 
example of the 2nd configuration of a micro machine switch. 

[Drawing 15] It is the top view expanding and showing the example of the 2nd configuration of a micro 
machine switch. 

[Drawing 16] It is the sectional view of the example of the 2nd configuration of a micro machine switch. 
[Drawing 17] It is a top view when constituting the phase shifter which applied this invention using the 
example of the 3rd configuration of a micro machine switch. 

[Drawing 18] It is the sectional view of the example of the 3rd configuration of a micro machine switch. 
[Drawing 19] It is a top view when constituting the phase shifter which applied this invention using the 
example of the 4th configuration of a micro machine switch. 

[Drawing 20] It is the sectional view of the example of the 4th configuration of a micro machine switch. 
[Drawing 21] It is a block diagram when constituting the low deadline form phase shifter of the type from 
which drawing 1 differs by this invention, and is ** <TXF FR=0003 HE=250 WI=080 LX=1100 LY=0300> **. 
[Drawing 22] It is the top view showing the example of 1 configuration of the phase shifter shown in 
drawing 21 . 

[Drawing 23] It is a block diagram when this invention constitutes a switched line form phase shifter. 
[Drawing 24] It is the top view showing the example of 1 configuration of the phase shifter shown in 

drawing 23 . 

[Drawing 25] It is the top view showing the example of 1 configuration when carrying out cascade 
connection of the two phase shifters. 

[Drawing 26] It is a top view when forming the phase shifter which mounted in the substrate what chip- 
ized the micro machine switch, and was shown in drawing 3 . 

[Drawing 27] It is the block diagram showing the configuration when applying this invention in the band 
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rejection filter which can carry out adjustable [ of the cut-off frequency ]. 

[Drawing 28] It is the top view showing the example of 1 configuration of the band rejection filter shown in 

drawing 27 . 

[Drawing 29] It is the top view showing the example of 1 configuration when applying this invention in the 

low pass filter which can carry out adjustable [ of the cut-off frequency ]. 

[Drawing 30] It is the block diagram showing an example of the conventional phase shifter. 

[Drawing 31] It is the perspective view showing the example of 1 configuration of a micro machine switch. 

[Description of Notations] 

1 — A principal ray way, 1a-1e, 3i, 3j — A track, 2a, 2b, 2q-2s, 2u-2w, 3a, 3b — Stub, 2aa(s), 2bb, 3aa, 3bb 

— An edge, 2d, 2e — A switching-locus way, 2h — A subtrack, 4a, 4b, 4d-4g, 4i, 4j, 10a, 10b, 10d-10g, lOi, 
lOj, 60a, 60b. 70a, 70b, 70q-70s. 70u-70w, 80 — micro machine switch, 5, 5d, 5h — A control unit, 5a, 8. 33 

— Touch-down, 5b — The source of a constant voltage, 6, 6a, 6b, 6d, 6e, 6h, 6p, 6t, 6-1, 6-2 — Control 
signal line, 7, 7a, 7b, 7d, 7e. 7h — A RF signal inhibition means, 8a, 33a — Earth electrode, 9-1, 9-2 — A 
phase shifter. 11a, lib. 61, 71, 81a, 81b — Contact 12a, 12b, 72 — A control electrode. 13b — A support 
means. 14b, 63a, 75, 85b — Post, 15b, 63b — An arm, 19 — A substrate, 20. 20a. 20b. 30, 40 — Filter. 21. 
21a. 21aa. 21a-1. 21a-2. 21b. 21bb. 21b-1. 21b-2. 31a. 31aa. 31b. 31bb — Quantity impedance lambda / 4 
track, 22, 22a. 22b22-1. 22-2 — Low impedance lambda / 4 track. 23 [ — Insulator layer, ] — A node. 32. 
86a. 86b — A capacitor. 34 — An electrode, 25 and 35. 81 bb. 87a, 87b 41 — A spiral inductor. 42 — A 
MIANDA line inductor, 51 and 51a, 51aa, 51b. 51 bb. 51d-51g, 51i. 51j — Quantity resistance element, 61a 

[ — A beer hall. 64 / — A reinforcement member, 90a, 90b / — Chip. ] — An up electrode, 62 — A lower 
electrode, 63c — An insulating member. 63d 
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[Drawing 24] 
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